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This paper attempts to develop a methodology to evaluate and
select the various housing alternatives, which will be considered in the
formulation of a national housing plan for Taiwan. This methodology will
assist in assuring that the final decisions maximise national housing
objectives within existing constraints. In evaluating the alternatives,
the techniques of input-output models and social benefit-cost analysis
are explored.
Chapter One defines the purpose and method and the relevance of the
study. Chapter Two discusses the economic impact of housing investment,
by utilizing the technique of input-output model. The main purpose is
to assess, at the national level, the impact of housing investment pro-
posal on (1) aggregate income increase and employment, (2) change in
import requirements, and (3) material input requirements and economic
repercussions on various domestic industrial sectors. Meanwhile, some
efforts are made to discuss the issues of the productivity of housing
investmert and the argument of balance between the social and economic
development.
Chapter Three is devoted to efficiency in distributing the housing
benefits. The approach of social benefit-cost analysis and ordinal
ranking matrix of social and environmental objectives have been adopted.
The issues concerning horizontal and vertical equity are also discussed.
Chapter Four discusses the governmental constraints in implementing
national housing plan. The main efforts are focused on the factors
which determine the scope and limits of government activity in housing
and that the extent and character of impact which government can make
upon the housing conditions. At the same time, the concept of self-help
housing has been explored and some highlights of new thinking as toward
the realistic approach for the poor have also been discussed.
Chapter Five analyzes housing as a system that consists of public and
private components and their inter-dependency. In this concluding
chapter, the special nature of housing policies and the policy framework
have been discussed. Then, based on the findings in previous chapters,
an evaluating procedure has been proposed.
Thesis Supervisor: Ian Donald Terner, Assoc. Prof. in Urban Studies
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A NETHODOLOGY FOR EVALUATING A NATIONAL HOUSING PLAN:
THE CASE OF TAIWAN
CHAPTER 1
INTRODUCTION
Statement of Study Purpose
In almost all developing countries, the national government is con-
fronted with the situation of limited resources in the course of striving
for economic development and prosperity. The government always plays an
important role therefore in formulating and evaluating major investment
projects. The government is generally in a position to guide development
in the country, either by direct investment in the public sector or the
imposition of controls on private investment, or by the use of domestic
taxes, tariffs, subsidies and the rationing of scarce investment resources.
Especially in the housing sector, the increase of annual production volume
and the provision of decent dwelling units for low- andmiddle-income families
depend mainly on the government's commitments.
Concomitant with this authority of the government to control new
investments is its responsibility to pursue housing policies that are in
the national interest. Housing programs should therefore be formulated and
evaluated in such a way as to single out, for implementation, those that
contribute most to the ultimate development objectives of the country. It
follows that the government requires a methodology for comparing and eval-
uating various alternative housing strategies in terms of their contribu-
tions to these objectives.
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During the last few years, a national housing program has been
designed in Taiwan. The results have been far from satisfactory, although
the housing and urban development have been integrated in the national four-
year economic plan as one of the sector plans, since 1968. A procedure for
evaluating and selecting the various alternative strategies for formula-
ting national housing development plan, given the existing social, economic,
and institutional constraints in Taiwan, is developed in this thesis.
The questions about the extent and character of the impact which
government can make on the housing conditions, the factors which deter-
mine the scope and limits of government activities in housing, and the
efficiency of public housing programs to house the poor are the major con-
cerns to a planner at the central planning agency. The main reason for
doing evaluation analysis of alternative housing choices is to subject the
alternative choices to a consistent set of general national policy objec-
tives and to assure the maximizing of national housing objectives within
the existing constraints. The choice of each alternative must be viewed
in the context of its total national impacts, namely, these total impacts
must be evaluated in terms of a consistent and appropriate set of social,
economic, and environmental objectives.
Present Climate for Housing Development
Social and Economic Development
Taiwan is only a small island (about 36,000 Kmn), which is not
bestowed with abundant natural resources. With only one-third of the
island arable, the country, in order to feed 15.5 million population, must
make every effort to promote economic development and increase exports to
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assure survival and prosperity. It is quite natural that the economic
goals have always received the highest priority in the national develop-
ment plans. Fortunately, the country has achieved substantial economic
development and enjoyed rapid economic growth since 1954, especially in
the last five years when the average annual economic growth rate has been
11.5%. In the period of 1953-1972, there was a marked change in the
structure of the gross national product: the agricultural sector declined
from 35.7% to 15.7% of GNP, while the manufacturing sector increased from
10.8% to 27.9% of GNP. The average per capita income was US$470 in 1973.
Under such circumstances, housing investment, traditionally, has
been taken as unproductive, and particularly the public housing has been
viewed as a heavy social burden. Because of this, the field of housing
has never received its proper weight in the national development policies.
In the lait decade, housing investment has remained at approximately 2%
of GNP per annum. If compared with the recommended level of 4% of GNP
that was proposed by United Nations' experts, housing investment lags far
behind the desirable level. More than 90% of the yearly housing con-
struction is initiated and produced by the private sector. The government
commitment has been confined in the narrow sense of 'public housing'.
Previously, it was widely held among policy makers that housing was a
social welfare problem to be solved through government subsidies and other
financial schemes. The government policy in this area has focused almost
entirely on low-income groups and government employees. There has been
a reluctance to adopt a market approach to housing finance.
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In the meanwhile, rapid urbanization has. continued steadily. The
average growth of urban population for the period 1953-1972 was 4.5%,
while that of the total population growth rate in the same period was
3.2%. For certain areas, especially for Taipei and Kaohsiung Metropolitan
areas, the growth rate has been as high as 5.7% in the period of 1955-1970.
The urban population was about 59.1% of the total population in 1970, and
it is projected to have 66.4% urban population in 1981. Consequently,
due to the chronic underinvestment of housing and rapid population growth
and urbanization, the annual deficit of housing production has been
accumulating year by year, and recently the problem of housing shortage
has reached the situation of intolerance, especially in the four metro-
*
politan areas.
Brief Survey of Housing Problems and Needs
A brief survey of existing urban housing situation is presented,
based on the findings of the 1970 population and housing sample survey.**
The average household size of urban families was about 5 persons per
family. The average standard floor area per dwelling unit (DU) was very
low: 73.5% of the DU has less than 60m 2 (33.8% less than 30m 2, 29.5%
between 31-50m2, and 10.2% between 51-60m2). However, the situation of
rental housing in urbanized areas was much worse, that is, 60.4% where
*The population size of the four metropolitan'areas is as follows:
Taipei MA, 3,200,000; Kaohsiung MA, 1,180,000; Taichung MA, 810,000;
Tainan MA, 60P,00.
**The details of the nature and magnitude of the housing policy and
special problems in Taiwan are provided in the Appendix: Housing Situation
In Taiwan.
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the floor area was less than 30m , and 22.2% between 31-50m2. In the major
cities, the standard of rental housing was considerably lower; for instance,
in Keelung, about 78% of rental dwelling units had less than 30m of floor
area; and in the other cities, like Kaohsiung, Tainan, and Taipei, about
65% of rental dwelling units had less than 30m. Rental housing in the
urbanized areas comprised 46.6% of total housing. Estimating the living
condition of dwelling units whether being decent, spacious, or over-
crowded, and assuming the decent standard as 1.5 persons per room, there
were 47.3% of the DU's classified as overcrowded, and only 40.7% as decent
and 12% spacious.
As to the age of the housing stock in urbanized areas, it was rela-
tively young. Only 30.3% of the DU's were built prior to 1945, and about
half of the stock was built in the last fifteen years. This coincides
with the historical development of rapid economic growth and urbaniza-
tion in the last two decades. But regarding the structure or the quality
of the building, the houses, which were classified as deteriorated or
structurally not safe, including squatters' shacks (from the point of
view of structure and public health, they should be cleared or rebuilt),
comprised about 21.1% of DU in the urbanized areas. The proportion of
this category was higher in those major cities, for example, Taipei 25.3%,
Keelung 31.2%, Taichung 26.7%, and Kaohsiung 23.2%.
As noted above, the factor of low standards for floor area and a
large proportion of deteriorated housing depicts the extreme housing
shortage. The situation has not changed since the last housing survey in
1970, except that it has become more acute. Unfortunately, while the
- 6 -
national economy enjoys rapid growth and the overall construction indus-
try is expanding very fast (30% in 1972), the housing portion is lagging
behind. In 1973, the government estimated a need for as much as 140,000
DU's, while it is estimated that only approximately 45,000 DU's have been
constructed, slightly over one-third of the estimated need of the annual
housing construction, more than 90% are initiated and built by the private
sector, but much of the new housing is in the luxury price range. Roughly
60%, of the household are priced out of the housing market.
Significance of the Study
As the steady industrialization and. economic development continues,
the problems of rapid urbanization and urban housing shortage have deteri-
orated and have drawn the awareness of the policy makers. In 1968, urban
and housing development was for the first time included in the fifth four-
year economic plan. The economic plan of the Republic of China is an
indicative plan. The government sets up the development goals, and except
for the direct investment by the government in the leading industries and
basic public infrastructure, the achievement of the development goals
essentially depends on the private sector. In order to mobilize and chan-
nel the private capital toward the desired investment proposed in the
economic plan, the government has to provide various kinds of incentives.
The Statute for Encouraging Investment (SEI) is the fundamental legal
instrument to provide the incentives. In the housing sector, the housing
system was not well organized, and those complementary and supplementary
measures had not been made available. All the government instruments for
- 7 -
encouraging private investment on housing were therefore not operational
and failed. At the same time, the public sector also failed in increasing
and expanding the public housing programs. In the period of 1968-1971,
the annual housing construction accomplished was less than 50% of the
moderate goal (75,000 DU).
Since 1968, the stagnation of the rural economy and the rapid
internal migration have made the urban problems more acute. In order to
tackle the urban and housing problems, the Urban Planning Department (UPD)
has been established under Economic Planning Council in the central
government, and it has been assigned to prepare long-term and short-term
housing development plans, and to establish the framework for the national
housing system. In the last few years, UPD has mainly confined its
efforts to an estimation of housing needs and an analysis of household
income distribution and expenditures. As a developing country, both
economic development and social welfare promotion are desirable in Taiwan.
The country cannot afford to attain economic development without due con-
sideration simultaneously being given to the promotion of social welfare,
nor should it strive for social welfare at the expense of economic devel-
opment. In view of such considerations, the EPC in 1971 was assigned to
undertake a National Comprehensive Development Plan to integrate the
economic development, social development, and physical development, to
guide the location of the future economic activities and large physical
development projects, with the goal of maximizing the positive effects and
at the same time minimizing the negative effects brought about by economic
development.
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Gradually, planning for national housing development has attracted
more and more attention and support from the policy makers. In the National
Comprehensive Development Plan, it has been explicitly expressed that the
distribution of industrial estates and housing will be taken as the most
effective strategy to achieve the balanced regional development and
proper population distribution. It follows that the long-term housing
development plan has been set up with the goal of resolving the quantita-
tive housing shortage within the next 20 years, and with the expectation
of increasing the annual national housing investment from 2% to 6% of GNP,
in stages. At the same time, the government commitment will increase
from the existing level of less than 10% to a projected level of 25% of
the annual total production. In the long-term housing development plan,
a comprehensive housing system has also been proposed. Its coverage is
quite broad, ranging from policy and housing administration, budgeting
and administration of public housing loans, land acquisition and land
disposal for housing building lots, measures for encouraging private home-
building, building industry, and building materials industry, to the public
housing management and housing research. The focus has been enlarged to
cover both the private and public sector, contrary to the previous prac-
tice that essentially concentrated on low-cost housing and government
employees' housing.
Since the new Cabinet has taken power, which was reorganized in 1972,
it has emphasized the balanced social-economic development and has strongly
supported the use of housing development -as one of its important tools to
promote the social welfare. Recently, the existing housing policy has been
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reviewed under the instruction of the Cabinet. The development in the
last two years seems to have made the public aware of housing problems
and to have restored housing to its proper place in the policy considera-
tion in the course of national development. It is plausible that the
political climate for housing has been greatly improved.
Recently, in preparing the national housing plan, many basic issues
have been raised. Among them, the most important questions are:
1. What are the impacts of the proposed housing investment plan
on the national economy? To what extent can the maximum
housing goal be achieved, under the existing economic situa-
tion and government constraints, without imposing a 'bottle-
neck' 'to economic development?
2. How can the desirability of the various alternative programs
be assessed to assure their efficiency and consistency with
national policies, and to maximize their contribution to
ultimate objectives of the nation?
These issues, actually, are fundamentally related to the methodology and
procedure for evaluating the housing proposal. Hence, to undertake a
study on developing a methodology for evaluating national housing plans
would be most significant, especially at the present time. This study is
an empirical attempt to explore the applicability of the economic analy-
tical techniques that can be used to assess the desirability of the
housing plans. Because no substantial housing programs have been imple-
mented, this study will concentrate on the conceptional and theoretical
level. However, I am doing the study with two-fold purpose, that is,
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(1) to promote the basic research for housing policy analysis, and (2) to
up-grade the data collection for housing research. Incidentally, through
the research, some efforts will be made to highlight a few of the new
thoughts that are challenging the conventional ways of thinking about the
public housing and to develop guidelines for the formulation of the housing
plan, to obtain realistic approaches to answer the housing problems,
especially to housing the urban poor.
Fundamental Assumptions of the Study
This study is premised on the belief that applying objective criteria
or economic analysis to an evaluation of housing policy alternatives can
clarify options and reduce the improper influence or reliance on biased
personal rhetoric, ideological assertions and political horse trading. As
noted, the main reason for doing evaluation analysis in alternative hous-
ing choices is to subject the choices to a consistent set of general na-
tional policy objectives and to assure the maximizing of national housing
objectives within the existing constraints. The selection of an optimum
housing strategy therefore involves the following steps*:
(1) Specify national housing goals and objectives.
(2) Formulate alternative strategies.
(3) Determine the constraints.
(4) Evaluate the alternatives.
(5) Choose the optimal strategy: the decision rule.
*See Arthur Solomon, Housing the Urban Poor, p. 25-27.
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Apparently, this study is concentrated on steps (3), (4), and (5).
Before proceeding to discuss the details, a statement is provided of
fundamental assumption on which the main theme of the paper are based.
They are as follows:
1) The housing situation in Taiwan, especially the housing for the
urban poor, is embedded in the fundamental socio-economic and political
context of the national development. In undertaking the study to develop
the methodology for evaluating the national housing plan, the political
reality that there are many political factors that inhibit fully rational
and explicit policy deliberations will not be ignored. Just following
the 'rational choice procedure, as mentioned above, and through the imple-
mentation of input-output analysisand social benefits and costs analysis,
the gains or losses for a certain choice of alternative housing strategies
will be illustrated.
2) In specifying the national housing goal and socio-economic
development objectives, they are derived, explicitly or implicitly, from
the national comprehensive development plan and the long-term economic
development and are identified as follows:
1. Contribution to national economic growth.
2. Enhancement of employment and increasing the aggregate
real income.
3. Moving in the direction of a more equitable income
redistribution.
4. Contribution to the improvement of existing housing stock
in terms of quantity and quality.
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5. Distribution of new dwelling units both among income groups
and geographic areas.
3) It is admitted that only the proper understanding of the role
of housing leads to a more suitable national housing policy. Housing can
be understood only as a system. In the housing process, the 'actors' may
principally be classified into categories of the users or occupants, the
commercial, and the public sectors, so that the values of housing must be
relative to the actor's interests and to their situation.* Conventionally,
the evaluation of alternative housing strategies primarily -focuses on the
public sector. In order for planners to fully grasp the housing problems
of-the poor and the impact of housing programs designed -for them, it
will be important for them to give consideration to occupants' perception
of housing and to their value judgments.
4) The quantitative analytical tools which will be applied in this
study are input-output analysis and social benefit-cost analysis. Input-
output analysis, as a very powerful analytical tool, is noted for economic
structure analysis, consistent forecasting (for economic development
planning) and impact or multiplier analysis. Nevertheless, it is admitted
that the dearth of statistics and time-consuming efforts of data collec-
tion and processing for the input-output model still impose serious
constraints on the use of this tool of analysis. Fortunately, the Econ-
omic Planning Council of Republic of China has already started to compile
*See John F. C. Turner, "Housing as a Verb," in Freedom to Build,
edited by J. Turner and R. Fichter, p. 145-175.
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1970 input-output tables. It is believed that the Council is well-equipped
to manipulate the input-output model for sectoral multiplier analysis of
the housing investment. As to the technique of social benefit-cost analy-
sis, to date it has been widely applied in Taiwan for the evaluation of
the-efficienty of project investment. Although this analytical technique
has some shortcomings subject to critism, social benefit-cost analysis
is still a practical way of assessing the desirability of projects.
Scope of the Study
In response to the issues raised in the process of formulating
national housing plan, the three primary areas that will be covered are:
(1) economic impacts of housing investment, (2) efficiency in distributing
housing benefits (what benefits and for whom), and (3) the governmental
constraints on implementing the national housing plan.
In the part relating to th'e economic impacts of housing investment,
the input-output technique will be applied. The main purpose is to assess
or predict at the national level the impacts of the housing investment
proposal on (1) aggregate income increase and employment, (2) changes in
import requirements, and (3) material input requirements and economic
repercussions on various domestic industrial sectors. These will help to
answer the questions concerning how much the housing investment proposal
will contribute to economic goals, that is, national economic growth,
enhancement of employment and increasing the aggregate income, etc. At
the same time, through the repercussion effects, input-output analysis will
be able to help the planners identify whether or not the housing invest-
ment proposa.ls will cause bottle-necks in certain industries, and to judge
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the feasibility of the housing investment proposals. The forecasted fig-
ures of material requirements will also supply the most important data for
either economic planners or housing administrators to organize the building
industry and the building material industry, and housing programming and
management. In applying the input-output model, some special techniques
have to be developed to build the input vector for the housing sector so
that it represents different characteristics of the various alternative
housing strategies. Meanwhile, some efforts will be made to discuss the
issues of the productivity of housing investment, and the argument of
the balance between the social development and economic development.
In the part devoted to efficiency in distributing housing benefits,
the approach of social benefit-cost analysis will be adopted and a norm-
ative decision model will be established to examine the problems of what
benefits (or for whom the housing benefits) have been distributed. For
example, is the housing program serving the neediest families, or have
the subsidies been diverted from the poor? In assessing the distribution
of housing benefits, the issues concerning 'horizontal equity' and 'verti-
cal equity' will be discussed. Under the conventional public housing
policy, which emphasizes the provision of new standard building, so called
'package'oriented, the problems of 'oversubsidized' and 'undersubsidized'
are quite common. Especially in those developing countries that are
suffering from extreme scarcity of resources, oversubsidy reduces the
possible participants or recipients of the public housing benefits and
results in unnecessary waste. Similarly, undersubsidy excludes the proposed
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target participarts who could not meet the preconditions required for the
participation in the public housing program and distorts the public housing
program to benefit the middle-income groups. Both the problems are often
involved in the local socio-political context. The social benefit-cost
analysis will help to reveal the efficiency of the limited public expendi-
ture in the different types of public housing proposal.
In the part on governmental constraints in implementing national
housing plan, the main efforts will be focused on the factors that deter-
mine the scope and limits of government activity in housing and the extent
and character of impact the government can make upon the housing conditions.
In most developing countries, the ignorance of the constraints often
produced unrealistic housing targets and irresponsible and impractical
housing programs. Originally, in undertaking the social benefit-cost
analysis, the governmental constraints should be identified and fully
dealt with. But under the produced-oriented arid supply-dominated housing
system, the government, in order to carry out the housing production, is
required to extend a very high level of performance and efficiency. Unfor-
tunately, this is the very weakness from which the developing country is
likely to be suffering. In facing reality, the situation necessitates a
new orientation in public housing. The concept of self-help housing will
be explored and some highlights of nc thinking as toward the realistic
approach for the poor, will be discussed.
CHAPTER II
ECONOMIC IMPACTS OF HOUSING INVESTMENT
Over the years, housing investment in developing countries has
been held unproductive, and thus has not received proper weight in the
national development plans. Housing is, however, one of the major ele-
ments in the balanced social and economic development because housing
investment has a wide and profound effect on economic and social devel-
opment. Therefore, it is important to enable development economists to
see the physical and social implications of their decision and the phys-
ical and social planners need to realize the economic consequences of
their proposals.
Relating to the economic impact of housing investment, the tech-
nique of input-output model will be applied The main purpose is to
assess or predict, at the national level, the impact of the housing in-
vestment on (1) aggregate income increase and employment, (2) changes
in import requirements, and (3) material input requirement and economic
repercussion on various domestic industrial sectors.
In this chapter, efforts, first, will be made to discuss the pro-
ductivity issue of housing inve3tment in developing countries. Second,
the system of Leontief input-output model and its applicability to
housing study will be explored.
Productivity Issue of Housing Investment in Developing Countries
Low Priority of Housing Investment in National Development Plan
The role of housing investment in.various stages of economic
- 16 -
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development, as noted above, either by direct investment in the public
sector or the imposition of controls on private investment, or by the
use of domestic taxes, tariffs, subsidies, and the rationing of scarce
investment resources to stimulate or depress certain economic sectors
in -the national economy. Traditionally, the decision of priorities
for resource allocation in developing economies mainly depends upon the
'cold calculations of the capital-output ratio' of the investment.
Housing investment is capital intensive, and requires a rather large
amount of capital, if compared with its daily output of shelter-housing
services. Housing investment does not create conditions favoring
economic development if calculated in terms of the capital output ratio.
(If rent or rental value is considered an adequate measure of housing
output, residential construction shows an unusually high capital-output
ratio.)
Taking housing in the U.S. for an example, "there it took $7.00
of investment to produce $1.00 increase in the value of additional
housing services per year. By contrast, only $1.80 of added investment
was required in a steel plant to yield a $1.00 increase in the value of
steel produced per year".* In other words, the pay-off on housing in-
vestment is very slow. The development economists are apt to view
housing as one of many alternatives for using scarce resources and give
quite low priority for housing investment, viewing it as an unproduc-
.*See Charles Abrams,in Man's Struggle for Shelter in an Urbanizing
World, MIT Press, p. 107; also, Max F. Milletrim , in Economist's View
of the Role of Housing, and Burnham Kelly, in Housing and Fconomic Devel-
opment, SAP/MIT, 1955.
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tive sector, since the developing country will make more progress by
concentrating on capital outlays that yield a rapid flow of returns.*
Among post war development economists, there were two schools who were
both against housing expenditures in development programs. The first,
called by the late Charles Abrams as "the devil take housing" theory,
advocated that "housing is a durable form of investment requiring a
substantial outlay to create it but paying off little per year. It
generates no foreign exchange, competes with industry and agriculture
for capital, draws off needed labor and materials, and may even be
inflationary".** According to this viewpoint, a poor country should
focus on more food production and on assets that advance productivity,
such as factories, machines, railroads, highways-, powerplants, better
seed and livestock and so on. Therefore, housing only deserves a low
priority both in internal spending and in international aid programs.
The other economists, called as "the modified devil take housing"
theory, assert that some housing is justified, but only where the ob-
jective is to encourage relatively small-scale enterprise in the rural
areas or to disperse the over-congestion of population in metropolitan
areas to less populated areas.*** This means that housing investment
*Leo Grebler,"The Role of Housing in Economic Development", paper
prepared for the Third World Congress of Engineers and Architects,
Tel Aviv, December, 1973, p. 3.
**Charles Abrams, op. cit., 'p, 106.
***Ibid, p. 107.
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is justified when it is used as an instrument to achieve an overall
regional development policy or to maintain or promote labor produc-
tivity. Looking at the annual housing investment in Taiwan from
1961 to 1970 (see Table I, Annual Housing Investment and Gross National
Production), the average yearly investment was only 1.97 percent of
Gross National Product (GNP) or 10.68 percent of fixed capital forma-
tion. In the meanwhile, the housing sector was not seriously con-
sidered in the economic plan and the government was reluctant to assume
market approach to facilitate and stimulate the private investment in
housing. - These facts present a good example which -reflects the popular
development theory, as mentioned above.
Housing Specialists' Arguments
Contrary to the viewpoint of development economists, the housing
protagonists (housing specialists and urban planners), have argued that
better dwelling units and neighborhoods are among the most effective
and direct means of improving the human conditions in developing areas.
Consequently, they assign a high priority to housing for its own sake.
They challenge the assertions of the development economists outlined in
the preceding pages. The late Catherine Bauer, put the case most dra-
matically in her anguished question, asking, "...must any widespread
improvement in the home environment wait until the economy can provide
higher income?"* Housing specialists stress that housing, aside from
*Leo Grebler, op. cit., p. 2, and Catherine Bauer, "The Case for
Regional Planning and Urban Dispersal", in Burnham Kelly, ed., op. cit.,
p. 39.
ANNUAL IHOU ING INVESTMENT AND GROSS NXTIONAL PRODUCT
REPUBLIC OF CHINA (1961-1973) UNIT-NT. MILLION DOLLAR
YEAR
(1) GROSS NATIONAL
PRODUCIS
(AT CURRENT
MR0ET PRICE)
(2) GROSS DOMESTIC
CAPirAL FORMATION
(3) (2)/(1) %
(4) FIXED CAPITAL
. FORATION
(5) (4)/(2) 2
(6) (4)/(1) %
(7) CAPIfAL FORMATION
OF UWELLINGS
(8) (7)/(4) .
(9) (7)/(1) %
(10)CAPITAL FORMATION
OF N-iESIDENTIAL
BUILDING
(11) (10)/(1) %
(12)CAPITAL FORMATION
OF CONSTRUCTION
(13) (12)/(1) %
1961 1962 1963 1964 1965 1966 1967
69,792 76,882 87,134 102,209 112,867 125,554 143,045
13,931
20.0
11,349
81.5
16.3
1,269
11.2
1.8
14,623 15,391
19.0 17.7
11,623 13,335
79.5 86.6
15.1 15.3
1,250' 1,887
10.8 14.2
1.6 2.2
2,212 2,431 2,883
3.1 3.2 3.3
2,100 2,488 2,572
3.0 3.2 3.0
19,642
19.2
14,872
75.7
14.6
1,424
9.6
1.4
3,243
3.2
3,264
3.2
26,096
23.1
19,090
73.2
16.9
1,861
9.8
1.7
29,155
23.2
23,974
82.2
19.1
2,313
9.7
1.8
36,052
25.7
30,185
83.7
21.1
3,316
11.0
2.3
1968 1969 1970
167,975 190,806 218,428
43,148
25.7.
37,130
86.1
22.1
4,561
12.3
2.7
3,609 4,347 6,491 8,274
3.2 3.5 4.5 4.9
3,297
2.9
4,127
3.3
3,817
2.7
4,474
2.7
48,245
25.28
43,107
89.4
22.6
3,947
9.2
2.1
57,416
26.29
49,381
86.0
22.6
4,549
9.2
2.1
9,003 8,488
4.7 3.9
6,535
3.4
5,572
2.6
1971 1972 1973
249,275 292,355 356,905
* *
65,159 72,177 82,991
26.1 24.7 26.1
60,132 75,275 94,566
92.3 104.3 101.7
24.1 25.7 26.5
6,100 8,214 11,062
10.1 10.9 11.7
2.4 2.8 3.1
8,998 10,362 12,500
3.6 3.5 3.5
7,894 8,398 10,512
3.2 2.9 2.9
Source: STATISTICS MONTHLY, R.O.C., MARCH, 1973 STATISTICS DEPARTMENT/ EXECUTIVE YUANG *There were inventory depletions
in these years
Wp
TABLE 1 -
-
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its impact on tha economy, should be acknowledged as a necessity of
life.* Similarly, a United Nations committee in 1970 emphasized two
important functions of housing: (a) it constitutes part of the nece-
ssary framework that gives shape and support to life of an individual,
the family and other primary groups, and (b) it organizes and distri-
butes amenities of basic values to the individual and the group in
which the individual participates.** Housing specialists believe that
housing plays important roles both in social and economic aspects in
the course of national development, especially in those of developing
countries.
In social aspects, housing subsidies for the poor serve to re-
distribute income and help to correct the great income discrepancies
between the poor and the rich. Further, the rapid population growth
and extraordinary pace of urbanization in the developing countries have
created an overwhelming housing shortage and require that housing re-
ceive a high priority in the development program to meet the challenge.
In addition, numerous studies show that there is strong correlation
between bad housing and disease, delinquency, and other personal and
community disorders. Properly 1lanned housing projects are of very
high social utility; they will oe conducive in fostering the process
*Traditionally, Chinese sum up the daily necessities of life
into six essential items; these are, 4 -food,3elothing,4t housing,
ggtransport and communications, education, and --cultural activities.
**Leo Grebler, op. cit., p. 2, and Social Programming of Housing
in Urban Areas, report of an ad hoc group of experts on Social Program-
ming of Housing in Urban Areas, United Nations, N.Y., 1971.
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of involving people in the community development and in stimulating
their aspirations for upward mobility. Housing has also played a signi-
ficant role in national politics. In post-war Englan, Sweden, Denmark,
and other European countries, a political party could hardly win the
national elections without pledging itself to a housing program. In the
developing world, better housing will contribute to political stability
by moderating people's frustration and impatience with the slow pace of
improvement in their living conditions. Housing has various external
benefits: the location of housing may influence the place of employment
and better housing may improve health conditions and labor productivity.
To some extent, housing is a social good, the benefits of which are
shared by the public. However, external benefits of housing suffer from
being difficult to measure unambiguously.
With respect to economic development, the housing advocates argue
that housing construction has a high employment-capital ratio, and can
provide many jobs, thus reducing unemployment with a minimum amount of
capital input. In less developed countries, it will reduce unemployment
especially for those unskilled rural immigrants and provide widespread
opportunities for the acquisition of skills. If the housing programs
have been properly organized to use a maximum of domestic materials,
they may become the principal means of employing people productively.
Residential construction also has high multiplicative effects and
stimulates employment directly and indirectly, that is, it can induce
production by other industries, such as production of building materials,
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not only for dwellings, but for all types of construction. The most
magnificent example in contemporary history is that in war-torn Europe,
where housing development and economic recovery proceeded hand in hand.
In the rural areas or small towns of developing countries, most
of the housing production is through self-help methods and may not
affect the labor market or other productive apparatus. Therefore, a
proper program, which emphasizes the low-income workers' needs, may re-
quire a minimum of imports and foreign exchange, but create an increased
demand for local materials and thereby expand the local purchasing power.
A housing program can also play an important part in developing saving
and in releasing unproductive capital into the economy. People will
save for housing even when they might not save for anything else. Fur-
thermore, housing investment, which constitutes the major portion of the
construction industry, has been used as a lever to reactivate the economy
during a slump in the business cycle. Finally, postponement of housing
investment is likely to invlove substantial waste and make the ultimate
answer to housing problems far more costly than it need be. The influx
of masses of people into a city and their makeshift construction of
dwellings may cause the public facilities to be overlooked, and the local
government has to replace them piecemeal to relieve excessive use. With-
out mentioning the scarring impact on city-image and amenities, the city,
once it has been disorderly developed, requires enormous public invest-
ments to reorder and rationalize an established pattern. One more subtle
damage caused by the delay of housing provision, is that land values
- 24 -
throughout the city have been pushed up to new highs, which will distort
all future activities of the local housing sector.*
However, in response to those arguments raised by the housing
advocates, the development economists still persist in their own view for
housing. Besides the unfavorable fact that housing construction has a
rather high capital-output ratio, they assert that housing has no unique
claim in terms of social, political, and economic development objectives,
contrary to the assertions by the housing protagonists. As for unemploy-
ed resources,
...they can be utilized for many other purposes as
well as housing, and the cost of residential improvement
consists of the benefit foregone in the alternative
uses. The same is true for income redistribution.
When the benefit-cost ratio of housing subsidies is
compared with the ratio for other means of narrowing
income differentials, there is not prima facie evidence
that housing is the most efficient or equitable method.**
In the view of most economists, rapid population growth does not make a
special case for housing either. There are a large number of equally
vital needs competing for the scarce resources with housing, such as
create jobs, build schools, improve transportation, develop electric
power, and so on. In stabilizing the social and political structure of
a country, better housing is not the sole answer, and more likely, the
unrest is to come from lack of jobs and chronic unemployment. Therefore,
it is not astonishing to find the low priority for housing investment
*Wallace Smith, Housing - The Social and Economic Elements,
University of California Press, 1971, pp. 217-218.
*Leo Grebler, op. cit., p. 4.
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in developing countries' national development plan.
But some of the housing specialists have still endeavored to
find economic reasons to justify the housing investment in developing
economies. They argued that the development economists have understated
housing output and overstated outputs of other industrial sectors. It
should be realized that the benefits of greater industrial capacity re-
quires labor as input. In order to maintain strength and skill, the
physical human being requires a complex set of facilities and services,
many of them capital intensive, and when the individual relocates, all
his needs should move with him. Among these facilities to serve workers,
housing is one of the most essential elements. The cost of these labor-
oriented facilities is a hidden cost of industrial development. Thus,
if this cost is ignored, the value to the society of the new industry
is- exaggeratea.*
In the early 1950's, Leo Grebler advocated 'advancement of
productivity' as the principal criterion for according housing a place
in international finance programs for less developed countries**(pro-
ductivity applies to the economy at large, not to the efficiency of the
residential construction industry). This proposition was later broad-
ened by Leo Klaassen and Leland Burns to a general principle of national
resource allocation, regardless of whether internal or external funds
*W. Smith, op. cit., pp. 207-209.
**Leo Grebler, "Possibilities of International Financing of
Housing", in Burnham Kelly, op. cit., pp. 30-31.
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TABLE 10
Vertical Equity: Allocation of Federal Housing Subsidies to Tenants, Interniedi-
aries, and Investors. Boston, 1970u
Tenant Consumption Government Inv estors and
Program Benefit Intermediariesh Syndicatorse
New Construction
Conventional puiblic 64% ($60.00) 24% ($22.00) 1)% (SI1.00)
housing
Leased housing 79 (98.00) 17 (13.00) 4 (.1.50)
Section 236-rent 81 (107.00) 15 (5.50) 1 (4.50)
supplements
Simple unweightted nme m1 79
Existing Housing Stock
Leasing existing units 81 (35.00) 19 (13.00) od k0)t
Leased housing with 79 (79.00) 13 (13.00) 7 (7.50)
rehabilitation
Section 236-rent 83 (93.00) 10 (5.50) 7 (7.50)
supplement with
rehabilitation
Simple utnweightedl mean . 82
Housing allowa nte"C 90
a. The allocatiot of benefits is derived frout Chapter 3.
b. The atouint diverted to federal and local intermediaries is based on the program's
respective administrative costs.
c. 'Ihe share of the total costs diverted to high-inoite investors anid fiiancial syndicators
is based on estimates of fotgone federal revenue from accelerated depreciation and
tax-exempt boids.
d. Because many strtictures coitaiin g existing units have been under the same owitersihip
for at least fi e to teni veais. it is asumed that the Lost of any tax shelter fiom an cailicr
syndicate is io h iger mitnurrd.
e. In the case of housitng alt sacit cs, the direct tenaitt cotnsumtiption benefit is Iikely to
approach 80-90 peicit, dependiig uipon the type of adlinl istrative antd muon itorintog
nechaiiismtis alopted.
Source: Arthur Solomon, Housing the Urban Poor, p. 91.
I,
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were involved. Klaassen and Burns examined possible effects of better
housing on workers' productivity and suggested a high priority be given
to housing of workers in labor-intensive and export industries because
the former benefits most from greater labor productivity and the latter
helps alleviate the chronic balance-of-payments problem of the country.
This is the theory of housing investment that links improved dwelling
and neighborhood facilities to labor productivity. Later, Grebler ex-
tended the theory by placing greater emphasis on human resource devel-
opment. Under his consideration, better housing becomes an 'instrument'
of economic growth policy rather than just a necessary adjunct of in-
dustrialisation or an 'end-result' of economic development.*
In the past, the case for housing had been argued on social or
political grounds, but they suffered from being difficult to measure
unambiguously, as noted earlier. Emphasis on productivity seems to
have cast the generally unfavorable capital-output ratio of housing in
a new light.** Nevertheless, the theory still overemphasizes the eco-
*Leo Grebler, op. cit., pp. 30-34.
**The International Housing Productivity Study at the University
of California, Los Angeles, under the direction of Leland Burns, has set
out to test the productivity theory of housing investrent through a num-
ber of carefully designed case studies in various low-income countries
as well as in the United Statcs. The evidence is not overwhelmingly in
favor of the theory, nor is it wholly consistent. But one of these shows
a rather strong correlation between just two elements of struct-ural hou-
sing improvement and the occupants' health after re-housing. The result
suggests that better sanitation along with other dwelling improvements
has a high payoff in terms of better health and the attendant work ner-
formance.' Details, see Leland Burns and Frank Mittleback, A House is a
House is a House, pp. 417-419.
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nomic aspects. In order to have a full grasp of the role of housing in
national development, the widespread notion of a dichotomy between 'eco-
nomic' and 'social' goals of development in less developed countries
must be discarded.
Balanced Socio-Economic Development
It has been gradually recognized that the advance of a nation
does not lie in how many million tons of steel have been produced or how
many million yards of cloth have been woven, but it lies in how the
people could live in a healthy environment with security and amenities
in which people work, educate their second generation,, and lead happy
lives. Rapid economic growth or the growth of GNP is not necessary to
promote the general welfare of the nation. Especially in developing
countries, both economic and social development are essential, because
the country cannot afford to achieve the economic goals at the expense
of social goals. Therefore, a balance between economic and social de-
velopment becomes the important and significant factor in the national
development planning.
Generally speaking, a broader concept of social development
may be interpreted as that social development encompasses all the sec-
tors of living standards and all the activities upon which the standard
of living depends. Thence, social development is colaposed of three
sectors: the living, working, and social conditions. The living con-
ditions consist of the following elements: employment and social struc-
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ture of the population; food, clothing, and other commodities; education;
health conditions; social security; dwelling conditions; public services;
communication, including leisure and recreation activities; and cultural
life. In fact, living conditions comprise personal and collective con-
sumption of all goods and services.
Social development depends upon three basic factors: the degree
of economic development, the socio-economic system, and methods of social
development. The degree of economic development is the most fundamental
factor upon which the basis of social development depends. Capital and
materials needed for social development are created through production.
In addition, the economic development is also the factor that stimulates
and develops the needs in the sphere of social development. Economic
development more directly influences the formation of the new needs in
the sphere of social development during the course of rapid urbaniation.
Industrialization signifies changes in the socio-economic structure of
the population and the ratio between urban and rural. The more inten-
sive industrialization is the more intensive urbanization is likely to
be, which causes social structure changes to proceed more rapidly.
These processes cause and stimulate further changes in the ways of life
and habits as well as in the structure and level of requirements. As
a result, they cause qualitative hanges in the structure of personal
consumption, including a rise in the demand for better dwelling condi-
tions, a higher degree of education, culture, health protection, and
so forth.
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The socio-economic system essentially decides the general ratio
between economic and social development and the attitude towards their
proportionment, or rather, balancing. If the basic aim of the socio-
economic system is a constant improvement of living, working,-and social
conditions of the people, then this aim also decides the ratio between
economic and social goals. Economic development seems to have priority
because it is the necessary and basic condition for promotion of social
goals. However, economic development is not a goal in itself. Its pur-
pose is social welfare because man is the pillar of the socio-economic
system, the system exists for him and for-his economic and social affir-
mation.* In addition, economic development can not develop alone, and
social development is one of the basic conditions for securing economic
development. All the components of a social development directly or
indirectly influence and facilitate economic development. Social de-
velopment secures a more favorable qualification of demographic struc-
ture, better health conditions; social development influences man's
productivity through dwelling conditions, the diet, and recreational
conditions. In this sense, economic and social development are so
closely interdependent and represent an entirety of relationships. On
account of this integral relationship, the problem of a balanced eco-
nomic and social development is extremely important.
Dwelling condition is one of the major elements of social de-
*Ljubinka Pjanic, "Housing Problems in Developing Countries",
in Adela A. Nevitt, (ed), The Economic Problems of Housing, pp. 189-192.
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velopment. Theiefore, the place or role of housing in the national 'de-
velopment can only be fully understood through the concept of social
development and the concept of balancing the economic and social devel-
opment; so that it is imperative to have a dialogue between the economic
planners on the one hand, and the physical and social planners on the
other hand, enabling economists to see the physical and social implica-
tions of their decision, and the physical and social planners need to
realize the economic consequences of their proposals, thus leading to
an integrated interdisciplinary approach.
Functions of the Input-Output Model and National Housing'Development
Planning
Macroeconomic View of Housing
The housing system consists of a collection of activities and
interactions that arise in the process relating to production, distri-
bution, and management of housing. The annual total outputs of housing
services, new housing production, and maintenance of existing housing
stock may be as high a 10% of the gross national product. In national
housing planning, it is very important to understand the position of
the housing sector in the national economy as a whole, and some of the
important activities within the housing sector. In figure I, the posi-
tion of the housing sector is represented. The starting point, "Total
Current Output" is the aggregate volume of final tangible goods and
services that the national economy produces in a period of time, such
as one year. It may be called gross national product (GNP) which usu-
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ally is broken down into detailed items of various final demand, such as
private (household) consumption expenditure, gross private capital form-
ation, net inventory change, net foreign export, and government expendi-
tures (details will be explained in the next part). A portion of this
current output is destined for the housing sector, such as new housing
construction, renovation or maintenance of existing housing stock, per-
sonal services in managing existing dwellings, brokerage, and so on.
The production of total current output remunerates the participants for
income in the form of wages and salaries, rents, interest, taxes, pro-
fits and dividends. These incomes are distributed for consumption, for
saving and investment, and for taxes. A portion of household expenditure
for housing: 'housing consumption' in the diagram represents only the
purchase of current housing services (rents, including imputed rents).
A portion of government income is spent on housing, in the form of sub-
sidies, tax reduction, and public housing construction. In a broader
sense, the government outlays in the housing sector may include the con-
struction and maintenance of public facilities in order to provide a
complete bundle of community services. The block of 'financial sector
outlays' represents the net investment activities of financial insti-
tutions and individuals. Total housing demands the sum of housing con-
sumption expenditures, government outlays for housing, and housing in-
vestment by financial sector. Totdl housing supply consists of the part
of the total current ouput that helps to increase the housing stock,
services related to the functioning of the housing market, and the in-
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tangible services derived from the older housing stock. The dotted ex-
tensions of the 'total housing demand' and 'total housing supply' blocks
signify that that the significant market process in the housing sector
is not limited to current output or current income.*
From this diagram the main types of resource allocation for the
housing sector in the national economy can be traced. Some questions
that arise follow:
(1) What proportion of gross national product (GNP) is
for the housing sector?
(2) How much of this share of GNP for the housing sector
is accounted for by new dwellings (or related facil-
ities), by services related to the operation of the
housing sector, and by the utilization of existing
stock of dwellings respectively?
(3) How much of total government outlay is for housing
(or housing-related) facilities?
(4) How much of total net savings and investment activities
by the financial sector will be directed to the housing
sector?
(5) What are the import requirements?
(6) What kind of influence will the program have on em-
ployment level?
*W. Smith, op. cit., pp. 32-39.
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Figure 1
The Housing Sector - A Macroeconomic View
TOTAL CURRENT OUTPUT (OR GNP )
TOTAL CURRENT INCOME
HOUSING GOVERNMENT FINANCIAL OTHER
CONSUMPTION OUTLAYS SECTOR OUTLAYS CONSUMPTION
TOTAL HOUSING DEMAND
4:
TOTAL HOUSING SUPPLY
/
NEW HOUSING
-- HOUSING MARKET
SERVICES
-- ~~~1
... SERVICES OF EXISTING
HOUSING STOCK
Source: W. Smith, Housing: the Social and Economic Elements,
University of California Press, 1971, p. 35.
II
I
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All these related decisions will determine the total volume of
annual housing production, level of maintenance of existing housing
stock, and the extent of governmental intervention in the housing market.
In the past, the physical development planners used to calculate
the housing needs and to set up the housing targets without paying much
attention to the economic implications of their proposals. They often
developed unrealistic targets which the national economy could not afford
and then the housing proposals were shelved or just used as lip-service
without any results. As noted above, the country is confronted with
extremely limited resources, and the policy-makers distribute the limit-
ed funds mainly on the basis of priorities. The factors that influence
the priority of a given item more often are: the economic significance
of the sector, the general social importanca of the sector, and the -peed
of activation (or degree of effectiveness) of funds invested. Therefore,
in order to establish a realistic and applicable housing target and to
convince the policy-makers to support the housing development plan, it
is most important for the planners to predict the impact of the proposed
housing investment on-the national economy, and to estimate the amount of
housing that can be achieved under the existing economic situation and
government constraints without imposing a bottle-neck to economic devel-
opment. It follows that in the process of formulating a national housing
plan, it is necessary to find an economic analytical tool to serve these
purposes.
Input-output analysis has been widely recognized as a very
44
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powerful economic analytical tool, especially for analyzing economic
structures, making consistent forecasts (for economic development plan-
ning) and determining. economic impacts (multipliers). It appears to be
a useful tool for an economic impact study of housing investment. In
the following parts, efforts will be focused on exploring the applica-
bility of input-output model.
The Leontief Input-Output Table
The Structure of Input-Output Table - The fundamental princi-
ple of input-output analysis is based on the interdependency of an eco-
nomic system. A given demand may create the demand of production on
various industrial sectors and induce the repercussion effects on one
another. Input-output or interindustry analysis is an important branch
of economics today. The input-output method is widely used as an ana-
lytical tool in the highly developed economics for the allocation of
resources and distribution of income, both in those socialist countries
that engage in central planning and those western capitalist societies
that analyze impacts of economic policies. More recently, a number of
developing countries have tried to use this new and po;erful technique
as a method of national economic development planning.
The basis of the input-output analytical system is the input-
output table. The table shows how the output of each industry is dis-
tributed among other industries and sectors of the economy. At the same
time it shows the inputs of each industry from the other industries or
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sectors.* A schematic representation of the transactions table of a
static open input-output model is shown as figure 2:
As shown in figure 2, t-he economy consists of n+1 sectors.
Among these, one sector called final demand, is exogenous. The remaining
n sectors are endogenous and KILy are arranged into a square matrix in
*According to Charles M. Tiebout, (in his book, The Conmunitv
Economic Base Study, N.Y., Coimnittee for Economic Development, 1962),
'industries' refers to aggregates of firms producing similar products,
'sector' refers to the kinds of markets that industries serve.
purchasing
industry. processing final total
sector demand gross
producing 
outputindustryo
Y Xi
processing a.
sector ij J
payment VAmY
sector VA
total gross X* =X YaVA
outlays
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in the input-output table as processing and purchasing sectors. The
structure of inter-industrial relationships can be established among
them. The structure of the input-output table will be briefly explained
by means of linear algebra equations in the following paragraphs.
The static, open model of input-output analysis is based upon
three fundamental assumptions.* These are:
(1) Each group of commodities is supplied by a single pro-
duction sector.
(2) The inputs to each sector are a unique function of the
level of out-put of that sector, and
(3) There are no external economies or diseconomies.
Notation:
Xi= the amount of input reqnired by industry j from
industry i, where i represents the producing sector,
and j the purchasing or consuming sector.
Xi= total output of any one sector.
Xj total input of any one sector.
Yi= final demand of any one sector
V= payment or value added of any one sector.
Because a portion of the total production of any sector is used
to satisfy the requirements of final demand, and the remainder is. con-
sumed by the intermediate (endogenous) sectors, this situation may be
*William H. Miernyk, The Elements of Input-Output Analysis,
Random House, 1965, pp. 147-151.
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presented by the following balance equation:
n
- Xii + Yi = Xi (1)
j=1
Xj. + Vg = Xg (2)
i=
According to the assumption input-output model that there are
no external economies or diseconomies, the total output of any sector
should be equal to the total input of that sector. Therefore, equation
(1) = (2).
n n n n nnXi+ Yi ~Xi+ V (3)
L1 j=1 i=1 j=1 i=1 j=1
n Yi n
y Yi5=--_ Vj (4)
i=1 j=1
However, input-output analysis and national-income accounting are
not two separate branches of economics. In input-output accounting sys-
n
tem, Yi in equation (4), is equivalent to gross national product,i=1
n
and similarly, V is equal to gross national income.
Then, the demand for part of the output of one endogenous sector
i by another endogenous sector is a unique function of the level of pro-
duction in Xi (as noted above in assumption (2) of the input-output
model).
That is:
X1-= a (5)
or aig = Xii/ (6)
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is called a technical coefficient to represent the technology
of the economy in the period of study. Substituting (5) in equation (1)
yields:
n n
:1 _ Aij Xj + Yi = Xi (7)
Then, form the a.. 's into the following matrix:
13
a ,,a a a
,a a an3 a
The X, A, and Y are all matrices, then equation (7) can also be
expressed as:
X = A X + Y (8)
(nxl) (nxn) (nxl) (nxl)
Input-Output Accounting System*: In the transactions table of the
input-output model, each entry of the table is expressed in monetary
units instead of physical units (USSR, on the contrary, uses material
balance method) .** So that pricing method becomes one of the important
points in compiling an input-output table. It has been customary in the
United States, as well as in most other countries, to value transactions
*W.H. Miernyk, op. cit., pp. 8-29.
**Using physical units, each entry of every row vector is ahomo-
genous unit of measure,.(tons, kilowatts, and so on) and each entry of the
column vector contains heterogenous units.
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in terms of producer's prices, so that prices are real prices represented
by producer's prices based on market evaluation. Each row shows the out-
put sold by each industry or sector along the left-hand side of the table
to each industry or sector across the top of the table. Each column
shows the purchases made by each industry or sector along the top of the
table from the industries and sectors along the left-hand side. Because
this is a square table, there is one row corresponding to each column.
The transactions table is mainly made up of three major sectors
as noted in figure 2 (the fourth sector shown in the figure is not of
concern to the present analysis): these are the processing sector, the
payments sector, and the final demand sector. The processing sector
contains the industries or sectors producing and purchasing goods and
services. With respect to the payments sector, it consists of various
kinds of payments by the producers to the factors of the production
(land, labor, and capital), which usually are called value added. It
consists of wages and salaries plus fringe benefits (for labor or house
holds), depreciation and interest (for capital), rents (for land), profits
and dividends, and indirect taxes.* As to the final demand sector, in
the United States'1968 national input-output table, it is composed approx-
±mately as follows:
% of GNP
Final Demand
personal consumption expenditure (PCE) 65
Gross private capital formation (GPCF) 10
*These elements are reflecting the production function,
Q=f (L.N.K.Xij). Xij represents materials and services input.
- 42 -
% of GNP
Net inventory change (NINV)
(addition minus depletion)
Net foreign exports (NEXP)
(gross export minus imports)
Governmental purchases 20(federal, state, and local)
Total 100
In the Japanese 1965 transactions table (56 sectors), the final
demand sector was divided into: private non-household consumption ex-
penditure, household consumption expenditure, general governmental ex-
penditure, domestic capital formation, net inventory change, export and
import. The classifications used in the processing sector as in the pay-
ments and final demands sector of the transactions table can be very flex-
ible depcnding upon what is most convenient and fitting for the purpose
of the study. The industries in the processing sector can be disaggre-
gated to any degree desired, within the limits of data available. Simi-
larly, the payments and final demand sectors can be split into more rows
and columns. For example, the household row (and colu-.n) could be further
divided on the basis of income distribution or by skilled and non-skilled
labor.
The input-output table is a flexible analytical tool.
It can be made as detailed or as condensed as necessary
for any given purpose. The only limitation is that
there must be one row for each column in the processing
sector. It is convenient, although not necessary, to
have a final demand column for each row in the payments
sector.*
*W. H. Miernyk, op. cit., p. 16.
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In addition, this is not a fixed rule for including or excluding
any specific economic activity in the final demand sector or payments
sector. Similarly, some activity normally included in the processing
sector can be shifted to the final demand sector. For instance, the
input-output model that will be proposed for the housing investment im-
pact study, will 'close' the system by shifting 'household' into process-
ing sector. (details will be explained in the next part) Nevertheless,
it should be emphasized that the basic model can be changed in a number
of ways, depending upon the study purpose.
Applications of Input-Output Analysis*: As mentioned earlier,
the application of input-output analysis, in general, can be classified
into three main categories, namely, economic structure analysis, consis-
tent forecasting, and impact or multiplier analysis.
With respect to economic s'tructure analysis, the transactions
table simultaneously depicts the demand and supply relationship of an
economy in equilibrium. Though it only describes the economy as it is,
not the optimal situation, it does show the final demand for goods anad
services and the interindustry transactions required to satisfy that
demand. Namely, the transactions table reveals the economic structure of
the economy and the technology of industrial production at a given eco-
nomic development stage. If input-output tables are available for two
or three countries at different economic development stages, they can be
used for making detailed comparative analysis of the economies involved.
*Ibid., pp. 30-57.
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Such an analysis not only can reveal a comparison of stages of economic
grQwth, but also can help the policy-makers in developing countries de-
termine the types of investment that would contribute most to stimulate
growth. As a matter of fact, input-output analysis has become an impor-
tant development tool. Although the transactions table does not tell us
whether or not the economy is operating at peak efficiency (namely, full
employment), once the economy is found running at less than full employ-
ment due to inadequate demand, it is not difficult for the policy-makers,
by means of input-output analysis, to determine the level of aggregate
demand that would be required to achieve full employment. The necessary
changes in the final demand sectors could be estimated, and the method
is briefly explained as follows:
As in equation (8), the transaction table can be expressed as:
X A X + Y
(nxl) (nxn)(nxl)(nxl)
X(I-A) = Y (9)
X = (I-A)~1 Y
(nxl) (nxn) (nxl) (10)
(Note: I is the identity matrix, and (I-A)~ is the inverse or
direct and indirect coefficients)
As shown in equation (10), the level of activities X (total out-
put) is a function of Y (the final demand), given the direct and indirect
coefficients. At the same time, the levels of activity that would be
required in all industries and sectors to achieve the goal of full em-
ployment, can be determined. This is probably one of the greatest uses
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of input-output analysis in the study of economic growth. In addition,
the input-output model can also be an effective analytical tool for pri-
vate business, with respect to marketing programs. As a matter of fact,
each row of an input-output table is the marketing profile of an industry
or sector. Thence, by projecting final sales, market analysis could fore-
cast interindustry requirements for many products. In Japan, there are a
great number of private business associations or companies using the in-
put-output analysis for their marketing study.*
Regarding consistent forecasting, this term has been applied to
the projection of a transactions table. When an input-output table is
projected, the output of each industry is consistent with the demands,
both final and intermediate, for its products. It is necessary, at first,
to make projections of each entry in the final demand sectors of the in-
put-output table, and then a new transactions table is projected on the
basis of the assumed changes in final demand, by assuming that the struc-
tural relations of the economy do not change significantly over the pro-
jection period, or, if information is available, allowance can be made
for anticipated changes in the structural relations. Consistent fore-
casting provides an important guide to public policymakers as well as the
management of an individual enterprise. Similarly, consistent forecasts
are basic to sensitivity analysis of economic growth policy and can be
used in making feasibility tests. The objective of a sensitivity anal-
*MITI, "Trade and Industry of Japan", No. 108.
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ysis is to deteriine those elements or components of the economy that
are more sensitive than the others to alternative patterns of growth.
The sensitivity studies may include analyses of the effects of changes
in foreign trade patterns on domestic employment and production, and the
expansion of various types of public works programs. Feasibility tests
are closely related to sensitivity studies. For example, in the formu-
lation of a new housing policy that is expected to expand national hous-
ing investment to a certain level by a given target date, a series of
questions may be raised:
What will this involve in terms of final demand and
interindustry relationships?
What bottleneck, if any, is likely to be encountered?
Will the resources be available domestically to achieve
the projected level of final demand?
If not, what implications will this new housing policy
have for the changes in import requirements?
These questions will be explained in the next part.
Concerning impact or multiplier analysis, Keynesian economists
have succeeded in measuring the otal impact upon employment, income,
and output resulting from a given change in investment, Aggregative
multipliers are useful analytical tools, but they do not show the details
of how the multiplier effects are spread out through the economy. When
the interdependence of economic activities is recognized, it is obvious
that the total impact will not be limited to those industries directly
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affected. Using housing investment as an example again, there will be
an immediate impact on the residential construction industry, but how
will the effects of stepped-up construction activity spread throughout
the economy? This kind of sectoral multiplier can be derived from an
input-output model. This is also one of the unique functions of input-
output analysis.
Manipulation of the Input-Output Model for a Housing Study
Construction of an Input-Output Model for a Housing Study
As mentioned earlier, the low priority given housing investment
in developing countries is primarily out of the perceptions of the de-
velopment ecponomists. They claimed that housing investment, besides com-
peting for limited resources with other vital needs, would consume a great
amount of precious foreign exchange reserve, by impcrting building mater-
ials and building equipment. Therefore, the effects of housing invest-
ment on the change of import requirements would be of great significance
in housing study.
Household income is one of the variables for the volume of effec-
tive housing demand. The function of effective housing demand may be
expressed as the following:*
H = f ( F, V, P, i , Y, etc.) (11)
where,
F = number of families
V = existing vacancy
*W. Smith, op. cit., p. 108.
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p the price of labor, materials, etc,, for the
construction of homes
i = the interest rate of mortgage loans
Y = the level of family income
However, one major flaw in this econometric expression is the absence of
a variable recognizing sheer geographic mobility (migration) or demo-
graphic changes within the population. In any case, it does reveal that
changes in household income will have great influence on housing demand.
It follows that in building an input-output model for a housing
study, the model should be able to clearly reflect the multiplicative
effects of housing sector itself, import requirements, and household
income changes. Special treatments of these variables will be discussed
in the following paragrapha.
Treatment of Imports in the National. Input-Output Model: As
briefly explained in the preceding parts, in order to measure or to es-
timate the multiplicative effects of the given demand on various indus-
trial sectors, the input-output analysis uses various kinds of coeffic-
ients; for example, direct input coefficients, import coefficients, and
(in most occasions) their inverse coefficients. Therefore, the work to
build various kinds of coefficient tables (or models) becomes the most
fundamental step in the process of input-output analysis.
Within a country, as an economy develops, products sold in one
region often are produced in another region. It is also true to the
international society that as international trade develops, the industrial
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inputs or consumption of a country, are, to various degrees, dependent
on the imports from the foreign countries. Since part of the demand of
a certain country has to be fulfilled by imports, the multiplicative
effects are not necessarily confined to the domestic production. In the
process of tracing the repercussions created by a given demand, it is
therefore necessary to distinguish the effects on the domestic production
from those on the imports. Treatment of imports in the national input-
output table is made either using a 'competitive-type' or 'non-competi-
tive-type' model.
For the competitive-type3 imports are entered as elements in a
separate column of the table as a supply factor, in a negative quantity,
to subtract the amount of import that has been distributed as output to
the intermediate and final demand sectors. (Output to each intermediate
and final demand sector is initially recorded as a whole, without dis-
tinguishing between imported goods and domestic goods.) For the non-
competitive type, imported goods are completely separated from domestic
products and entered as a row of imported goods that are distributed to
the various intermediate and final demand sectors.
The different kind of national input-output models are briefly
explained as follows:
Competitive import type:
The notations for the models follow:
A indicates a diagonal matrix
A square matrix of direct input coefficients
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X column vector of total output
Y column vector of domestic final demand
E column vector of export
M column vector of import
A
M diagonal matrix of import coefficient
m. import coefficient of commodity i, defined as
(total import of commodity i)/(total domestic
demand of commodity i, excluding export)
Therefore, the balance equations of output may be expressed
as follows:
AX + Y + E - M =X (12)
A
M1= M (AX + Y) (13)
A A
I - (I-M) A] X = (--M) Y + F (14)
X= [I-.(I-M) A] } (I-M) Y + E) (15)
In equation (15), once the direct input coefficients, A, and import
A 
-1
coefficients, M, are known, the inverse coefficients |I-(I-M)AJ can be
calculated. Then the total output is estimated by pre-multiplying the
given final demand [(I-M) Y+EJ by the matrix of inverse coefficients.
In this model, import is treated as an endogenous variable. The Japanese
national input-output table ha6 adapted Lhis non-competitive-type of
model.
In addition to this type, there are two other types of inverse
coefficients; namely, (I-A)~i type and (I-A+M)~
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In the case of (I-A)-l.type, it is derived as follows:
AX + Y + E - M =X (16)
(I-A) X = Y + E -M (17)
X = (I-A)-i (Y+E-M) (18)
In equation (18), the amount of the final demand (including exports)
minus imports is taken as the exogenous variable to calculate the total
output. However, this type of inverse coefficient has some shortcomings.
First, in analyzing the existing economic structure, it does not seem
suitable to separate the import from the final demand being treated as
an independent item. Second, in calculating the total output for eco-
nomic planning or forecasting, the amount of imports should be decided
previously, but the total output or-the final demand is closely related
to it, and they affect one another.
In the case of the inverse coefficients (I-A+M) , they are
derived as follows:
AX + Y + E - M =X (19)
assuming M = NX (20)
then (I-A+iM)X = Y + E (21)
X = (I-A+M)- (Y+E) (22)
So far, the competitive input-output table has almost always
adopted this type, but it also has.shortcomings. Namely, under the
assumption of competitive import, the final demand is assumed to consist
of domestic goods and imported goods. Its composition is with (a portion
of domestic goods) X [1/(1+import coefficient)) plus (the portion of im-
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ported goods) X [import coefficient/(1+ import coefficient)]
Nevertheless, the export, as included in.the final demand, in fact,
does not contain the portion of imported goods. Consequently, the in-
verse coefficient of (I-A+M)- type underestimates the direct and in-
direct production induced by the export, and, in turn, overestimates
the direct and indirect production induced by the final demands other
than the export.
Non-competitive import type:
The balance equation of the output of domestic goods can be
expressed as follows:
Ad X + yd = Xd (23)
therefore, (I-Ad) X = yd (24)
X = (I-Ad)-14yd (25)
As [I-(I-M) A'- 1 shown in the equation (15), in the preceding part,
(I-[) may be regarded as the domestic supply ratio, thence (I-M) A as
the direct input coefficient of domestic goods. Finally, it becomes
possible to change an input-output table of the competitive import type
into one of the non-competitive types and to work out the inverse co-
efficient of (I-Ad)-l type.
From the comparisons made in the preceding parts, the comptitive
type of JI-(I-M) A] , (equation (15)), is proposed for the housing
study.
Treatment of Households: In a static, open input-output model,
- 53 -
households is treated as one of the final demand sectors (a column),
and as one of the payments sectors (as wages and salaries in a row), as
shown in figure 3:
c t t
construction
Constructioni4 x Y
Wages and
salaries
Figure 3.
As noted earlier, a given amount of housing investment would in-
crease the level of household income and employment, and as a result of
an increase in household income, the families would desire to own or
build new homes; hence, increase the demand for housing. In turn, this
process may continue for several rounds. Therefore, in estimating the
impacts of housing investment on income or employment, it is necessary
to 'close' the system, and shift the household vector to the processing
sectors. After the household vector has been included in the processing
sectors, the multiplier referred to as a Type II multiplier is a more
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realistic measure because it takes into account the direct and indirect
effects indicated by the input-output model plus the 'induced' changes
in income resulting from increased consumer spending.* If a household
vector is not included in the processing sectors, the income multiplier
referred to as a Type I multiplier, only takes into account the direct
and indirect change in income resulting from an increase of one dollar
in the output of all the industries in the processing sector. A Type II
multiplier is larger than a Type I multiplier because the former shows
the chain reaction of interindustry reactions on income, output, and
once more on consumer expenditure. (Further details will be discussed in
the next part.)
Constructing a Housing Vector
Normally, the input-output industry classification varies from
country to country. The level of aggregation or disaggregation of in-
dustry in an input-output table also depends upon the data availability
and study purpose. For instance, in the United States, the construction
industry classification' used by the Bureau of Economics Analysis is di-
vided into two sub-categories: new construction and maintenance and re-
pair construction. New housing construction and maintenance and repair
of residential construction are included in the two industries, respec-
tively. For a housing investment impact study, it is necessary to sep-
arate housing construction from the rest of the construction industries
*W. H. Miernyk, op. cit., pp. 42-50.
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and to build an independent housing vector (row and column) in the
input-output model.
In compiling the transactions table for the case of Taiwan, it is
suggested that the construction industry should be disaggregated as in
the following chart (1):
Construction
New
Maintenance
and repair
(1) residential building (including
urban and rural)
(2) urban non-residential building
(3) urban public facilities and
utilities
(4) non-urban construction (includ-
ing non-residential building
and public facilities and util-
ities)
(5) residential building (including
urban and rural)
(6) non-residential building (includ-
ing urban and rural)
(7) public facilities and utilities
(including urban and rural)
The new residential building is the most important item, because
the overwhelming housing shortage makes the rapid expansion of new hous-
ing construction the first priority of the national housing policy. With
respect to maintenance and repair of residential building, it is not so
urgent and important as new housing construction, owing to the fact that,
except in rural areas, the existing housing stock is generally rather
young. Recently, the data collection system has been considerably im-
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proved, and it will not be difficult to distinguish the data of urban*
and rural areas. As for the information concerning urban public facil-
ities and utilities investments, it is also very important, for the pub-
lic facilities and utilities are the necessary complementary investment
to the new housing construction, and it will reveal the general stand-
ard of urban environment. In 1973, the gross fixed capital formation of
dwellings was 3.1% of GNP; that of non-residential building, 3.5% of GNP;
that of construction (besides dwelling and non-residential building)
2.9% of GNP. (See table 1 for details)
In using the input-output model to test the feasibility of a new
housing development plan, the most difficult problem is to construct the
housing vector to represent different characteristics of various housing
alternative strategies. For example, the 1970 national transactions
table can only represent the existing production mixes and the level of
production technology, during the period of study. The 1970 production
mix of housing construction in Taiwan was made up of a tremendously high
proportion of luxurious and upper-middle income housing. The new housing
proposal would deviate from the existing situation which is not desirable
and which necessitates governmental intervention. If the input-output
model does not adjust the housing input vector (or direct input coeffi-
cients), the results of testing, naturally, will not reflect the situa-
*The urban area refers to the urban planning district, in which
both the land uses control and building control have been implemented.
Non-urban or rural area refers to the area outside the urban planning
district.
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tions responding to the proposed housing strategy.
Furthermore, the direct inputs of materials and labor for the
luxurious houses are very different from those for moderate or low-cost
housing. According to Donald Terner's study on "Housing Inputs in
Ciudad Guyana", most of the material and labor inputs rise in quantity
and quality linearly with the cost of a dwelling unit, and the patterns
of housing direct input coefficients also vary among luxurious, moderate,
and low-cost houses. Generally speaking, the direct input. coefficients
of saw mill production, furniture and carpentry, non-metal, quarry pro-
duction, and unskilled labor are inversely related to their weight in
connection with the total dwelling unit cost. But the input coeffi-
cients of miscellaneous chemical, paint, primary non-ferrous, electri-
cal, and skilled labor are directly correlated with their weight in the
total dwelling cost. (Details are given in Table 2)* Low-cost dwell-
ing units do not require some special material inputs, which are mainly
used for luxurious homes, such as finished wood, clay glazed tiles,
enamel base paint, and so on. Some other special building material in-
puts increase in quantity and quality of input with increasing cost of
dwelling unit, such as washbas-ins, water closets, electrical points,
and so. forth.
If the proposed housing plan is expected to achieve a distribu-
tion of annual housing production as follows: 20% for high income hous-
*Donald Terner, "Housing Inputs in Ciudad Guyana", unpublished
paper.
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DIRECT INPUTS OF VARIOUS HOUSE-TYPES
LOW-COST
HOUSE
TYPE-COST
SECTOR
Saw mill prod.
2510
Furniture &
carpentry
2600
Misc. chemical
paint prod. from
coal or petroleum
3190
Non-metal
quarry prod.
3200
Cement, clay
blocks, bricks
3300
Steel, pipe
3410
IODERATE COST HIGH COST
TIPOII B.O. TIPOI B.0, PUIG PUIG PUIC. VAN G. VAN G. H-RON LOS-P
7511 _797 8087 14294 17020 26595 20706 40600 33650 25786 56788
.0478 .0138 .0241
.0596 .0382 .0560
.0 .0007 .0019
.0011 .0040 .0010
.2934 .2693 .3773
.0263 .0921 .0275
.0504.0137.0044.0044 .0182
.0164.0200.0208.0190 .0303
.0053.0162.0161.0137 .0099
.0023.0099.0066.0057 .0008
.2930.2976.3147.3232 .2244
.0348.0505.0710.0714 .0359
.0175 -0148 -0269
.0294 .0111 .0379
-0092 -0034 -0139
.0006 .0026 .0201
.2208 .2721 -2079
.0318 .0464 .0355
Primary non-f-rous
products
3420-02
Plumbing, sanitary
fixtures
3500
Electrical
3700
.0 .0075 .0 .0008.0026.0018.0024 .0521
.1193 .1227 .0846
.0117 .0168 .0110
Misc. manufactured
products
3990-01
Skilled labor
9999-01-07
Unskilled labor
9999-01-10
Other
Unit cost
Es/M2
.0007 .0074 .0125
.1452 .1439 .2034
.1345 .0986 .2001
.0980.0805.0664.0761 .1052
.0138 .0212 .0218 .0240 .0269
.0301.0267.0188.0073 .0166
.1871 .1634 .1560 .1575 .1735
.1009 .1064 .1009 .0992 .1200
.1602 .1847 .0 .1670.1912.2004.1960 .1859
146 147 157 174 218 223 237 253
.0463 -0013 .0
.1044 .0682 -1256
.0286 -0124 -0306
.0162 -0197 .0127
.1727 .1497 -1824
.1298 .1122 .1024
.1880 .2859 .1966
268 287 379
Source: I.D. Terner HOUSING INPUTS IN CIUDAD GUAYANA
TABLE 2
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ing; 40% for middle income housing; and 40% for low-cost housing, the
housing vector (or direct input coefficient) of input-output model
should be adjusted to reflect the policy characteristics. Otherwise,
there is no way to start the feasibilities test of the proposed housing
plan. The method for building a housing vector involves three major
steps:
(1) to select the standard house types with reference to
income levels and construction types,
(2) to calculate the material and labor input coefficients,
(3) to combine the different housing-type input coefficients
in accordance with the proposed housing plan.
The process for working out these three major steps is explained as
follows.
(1) To select the standard house types: It is very difficult
to define or identify a perfectly 'typical' house. Fortunately, only
the average housing inputs of dwelling units for different income groups
must be estimated. The housing planners should have some ideas about
the average floor areas, structures, and primary architectural types of
different kinds of dwelling units that will be produced in the target
period. With the help of this knowledge, a group of narrowly-defined
house types can be devised according to price levels (reflecting the
prospective owner-occupants' incoime levels) and construction types,
illustrated as follows:
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Construction Types
Detached Semi-detached Apartment
II
Price level III
IV
V
Each relatively constrained cell in the table above is more
easily represented by a typical dwelling unit type with a given set of
inputs.
(2) To calculate the material and labor input coefficients:
Once the 'typical houses' have been chosen, the estimation of material
and labor inputs is possible. The classification of construction ma-
terials should correspond to the industrial classification of the pro-
cessing sectors in the input-output model. Then, the input coefficients
are calculated as follows: assuming Xh as the total price of materials
and labor inputs, Xih as the input required from i industry, then the
input coefficient of industry i is:
aij = Xii /Xh (26)
Then, when i=1.2.3. - n, an input vector of n elements is avail-
able, as follows:
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alh
a2h
anh J
nx1
The illustration of housing input coefficients of different
types of dwelling units is presented in Table 2.
(3) To combine the different types of dwelling-unit input co-
efficients and make a new vector of aggregated housing input coeffic-
ients: After the input coefficients of each type of dwelling unit have
been calculated, the next step is to combine the different construction
types of the same price level into one aggregated input vector. For
example, assuming Di, Si, Ai, representing the input vector of detached,
semi-detached, and apartment houses at i price level respectively, and
assuming the composition of housing prodution of price level i detached
is .40%, semi-detached is 50%, and apartment is 10%, then the aggregated
input coefficients of price level i is:
(Pi) = (Di)x 0.4 + (Si) x 0.5 + (Ai) x 0.1 (27)
nxl (nxl) (nxl) (nxl)
Then, in order to construct a housing input vector, which will
represent the characteristics of the proposed housing programs, the
various price levels' input vectors, Pi, can be combined with a single
input vector. For example, the breakdown in the housing proposal is
(PI) 10%; PII 10%; PII 35%; Piy 25%; and PV 20%. The same method
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explained above can be used to calculate the aggregate housing input
vector, as follows:
(Hsg)=(PI)x0.10+(P 1 )xO.10+(P 1  )xO.35+(PIV)xO.25+(Pv)xO.20 (28)
(nxl) (nxl) (nxl) (nx{ (nxl) (nxl)
When a new housing direct input vector is available, the table
of direct input coefficients can be adjusted by plugging new housing
direct input vector to replace the original one, for the manipulation
of input-output analysis, based on the assumption that the production
function of the other industries did not change. It is understandable
that the production function or production technology of the other
industries may change at the same time. The problems of technological
change will be discussed in the next part.
Estimation of Multiplicative Effects
Before proceeding to analyze various kinds of multiplicative
effects of housing investment, it is advisable to summarize the find-
ings concerning the input-output model, proposed for the housing in-
vestment impact study. The type of input-output model proposed for the
housing investment impact study. The type of input-output model that
has been suggested is as follcws:
X = [I-(I-m) Aj~ , L(i-) Y+EJ (15)
where A represents the direct input coefficients and
represents the direct and indirect coefficients. In addition, because
effective housing demand is closely related -to household income, it has
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also been suggested to close the household sector into the processing
sectors, in order to estimate, besides the direct and indirect income
changes, induced income changes.
The direct purchase is defined as the purchase that is made by
a given industry from all other industries with the processing sector
for each dollar's worth of current output. But this does not show the
total addition to output brought about by additional sales to the final
demand sector. As noted earlier, an increase of final demand for the-
products of an industry in the processing sector will stimulate the
direct and indirect increases of products of all industries in the pro-
cessing sector. For example, a private household buys a new home from
the housing construction industry which results in direct increases in
purchases from various building material industries and so on. But,
When the building materials industry sells more of its output to the
housing construction industry, it needs to purchase the products from
other industries and their demand for production inputs will likewise
increase. And these effects will spread throughout the economy.
In Table 2, the direct input coefficients only show the direct
input requirement of per dollar's worth of different types of houses.
The most useful and integral part of input-output analysis is the con-
struction of the direct and indirect input coefficients (or inverse
coefficients) table, which shows the direct and indirect effects of
changes in final demand. It shows the total expansion of output in
all industries as a res'ult of the delivery of one dollar's worth of
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output to the final demand sector by each industry. The examples of
direct input coefficient and inverse coefficients are shown in Table 4
and Table 5. To illustrate the widespread impact of construction ac-
tivity, based on the 1958 United States input-output study, the im-
portance of new construction and maintenance and repair construction
in generating direct and indirect requirements selected industries are
shown as in charts 2 and 3,* which illustrate some of the more impor-
tant industries.
In 1958, construction accounted for at least 50% of the total
output of 5 industries (stone and clay mining and quarrying, 73.4%;
lumber and wood products, except containers, 66.0%; paints and allied
products, 66.0%; stone and clay products, 75.2%; and heating, plumbing,
and structural metal products, 70.0%) 25% for 13 industries, and 10%
for 39 industries in the United States.** It is interesting to note
the importance of indirect requirements in the output of individual
industries. There was as much as 22% of the total lumber output indi-
rectly attributable to construction, in addition to 44% that was di-
rectly used. Several industries such as wooden containers, printing
and publishing, plastic, etc., sold little to construction directly,
but attributed 10% or more of their output indirectly to construction.
The industrial impact of new construction differed sharply from
*Norman Frumkin, "Construction Activity in the 1958 Input-Output
Study", in Survey of Current Business, May 1965, OBE/U.S. Department of
Commerce, pp. 13-24.
*Ibid., p. 17.
*W
Table 3
1958 Flow Table, Producer Prices
(million dollars)
PiarcnasingSectors _____Grass
Producing Sectors Final Domestic1 2 3 4 5 6 7 8 9 10 11 12 Demand Output
1. Textile & Leather 14154 148 341 393 68 420 110 694 6 6 859 46 21202 38449
Products
2. Food 283 10575 0 21 14 105 2996 419 0 17 780 102 48553 63865
3. Transportation 3 -- 9534 1175 76 34 81 21 38 4 3277 566 24337 39145
E iipment
4. Metal, Electrical & 541 1871 5469 10806 1784 998 359 1248 629 10181 5999 445 31730 72060
Misc. Manufacturing
5. Priry Metal & Non- 63 646 3940 12618 8803 540 31 759 285 8450 664 97 895 37792Ht tal Products
6. Woo & Wowd Products 643 1501 365 1684 689 11629 161 1036 72 4629 8859 183 6990 38442
7. Agritult ure 2640 21340 -- 18 4 998 10585 36 -- 237 2431 38 7726 46051
8. Chemically- Related 2342 881 1143 2233 1300 1561 2359 8870 432 3252 4207 1902 16260 46744
Products ____
9. Mining 23 52 20 49 3085 130 102 9988 1092 757 2154 29 -1285 16197
10. New & Maintenance 16 233 95 79 136 117 612 67 11 8 8698 1275 57944 69291
Construction
11. Services 2783 5460 2452 6652 3420 4033 6181 4608 2805 10340 49353 4617 184863 287567
12. Tranoportation 574 2567 603 1038 1681 1174 623 1655 174 2105 1885 2150 16881 33112
Value Added
Total Inputs
14383
38449
18590
63865
15180
39145
35294 16.733 16704 21851 17343 10652 29306 198400
______ + + + 4 + t t
72060 37792 38442 46051 46744 16197 69291 287567
21661
33112 1416096
C-
416096*
Source: 1958 Input-Output tape provided by the Office of Business Economics, U.S. Department of Commerce.
*This represents the total national income valued either as payments to the factors of production, which is
the sum of the value-added row, or as the finil sales to users, which is the sum of the final demand column.
Note: The figures may not add to the total shown because of rounding.
Source: Karen P. Polenske, "The Study of Transportation Requirements Using National and multi-
regional Input-Output Techniques", prepared for the Office of the Secretary of Transpor-
tation, U.S. Department of Transportation, April, 1967.
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Table 4
1958 Direct Input Coefficients
(input per dollar of output)
Purchasing Sectors
Producing Sectors
1 2 3 4 5 6 7 8 9 10 11 12
.1. Textile & Leather
Products .368 .002 .009 .005 .002 .011 .002 .015 .0 .0 .003 .001
2. Food .007 .166 .0 .0 .0 .003 .065 .009 .0 .0 .003 .003
3 Ta n spo rt.jion .0 -- .244 .016 .002 .001 .002 .0 .002 .0 .011 .017
4. Meiac. Electr n .014 .029 .140 .150 .047 .026 .008 .027 .039 .147 .021 .013
5. Prar P duct Non- .002 .010 .101 .175 .233 .014 .001 .016 .018 .122 .002 .003
6. Wood & Wood Products .017 .024 .009 .023 .018 .303 - .003 .022 .004 .067 .031 .006
7. Agriculture .069 .334 -- .0 .0 .026 .230 .001 -- .003 .008 .001
8. Cheicalt\-Related .061 .014 .029 .031 .034 .041 .051 .190 .027 .047 .015 .057Product' 07 .4 5
9. Mining .001 .001 .001 .001 .082 .003 .002 .214 .067 .011 .007 .001
10. New & Maitenance .0 .004 .002 .001 .004 .003 .013 .001 .001 .0 .030 0ConstructLion .1 01 . 00 .3
11. Services .072 .085 .063 .092 .091 .105 .134 .099 .173 .149 .172 .139
12. Transportation .015 .040 .015 .014 .044 .031 .014 .035 .011 .030 .007 .065
Labor Input*
Other Value Added
Total
219
1.55
.130
.161
.249
.139
.317
.173
.249
.194
.299
.136
.313 .173 .235 .265 .349
4 -~.... I. I
.161
.198 .423 .158 .341
0'
.I
.427
.227
1.000 1 1.000 1.000 1.000 1.000 1.000 1 I f[iH ] 1.000
Note: A -- indicates no entry; a .0 shows that entry was less than .0005; figures may
not add to the totals shown because of rounding.
*The wage and salary coefficients are estimates made at the Harvard Economic Research Project.
Source: Karen P. Polenske, "The Study of Transportation Requirements Using National
and Multiregional Input-Output Techniques", prepared for the Office of the Secretary
of Transportation, U.S. Department of Transportation, April, 1967.
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Table 5
1958 Inverse Coefficients
(direct and indirect input requirements
per dollar of final demand)
Purchasing (direct and indirect) Industry
Producing Industry 1 2 3 4 5 6 7 8 9 10 11 12
1. Textile & Leather 1.589 .012 .025 .Ol .o09 .030 010 .033 .004 .009 .009 .007
Products.
2. Food .029 1.243 .003 .003 .003 .012 .108 .016 .002 .004 .006 .007
3. Transporatiaon .006 .0)9 1.332 .031 .011 .008 .009 .009 .009 .011 .020 .029
Eguipm nt
4. N2 tal, Electrical & .047 .069 .246 1.212 .096 .064 .037 .070 .065 .207 .047 .043
Misc. nufacturin-
5. Primary I tal & Non- .023 .042 .237 .287 1.336 .049 .021 .055 .045 .216 .026 .029
Metal 1Poducts
6. Wood & Wd Products .058 .066 .046 .062 .054 1.454 .031 .060 .025 .126 .063 .029
7. Agriculture .159 .546 .007 .008 .007 .060 1.350 .016 .005 .015 .020 .009
8. ChemicalIIy-Related .145 .077 .081 .073 .079 .094 .102 1.266 .049 .095 .035 .091
Productr
9. Mining .039 .027 .042 .045 .137 .034 .031 .297 1.090 .056 .021 .027
10- New & Maintenance .012 .023 .012 .011 .015 .015 .028 .013 .010 1.013 .039 .049
Constriction
11. Services .217 .270 .192 .206 .220 .242 .271 .255 .256 .282 1.248 .224
12. Transportation .041 .073 .044 .040 .074 .059 .034 .061 .)21 .057 .017 1.080
I
Source: Karen P'. Polenske, "The Study of Transportation Requirements Using National
and Multiregional Input-Output Techniques", prepared for the Office of the
Secretary of Transportation, U.S. Department of Transportation, April, 1974.
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that of maintenance and repair construction, both in the kinds of in-
dustries affected and in the relative amounts of output required. The
volume of new construction was about three times that of maintenance
and repair. Materials and services accounted for 65% and value added
for 35% of every dollar's worth of new construction; the corresponding
breakdown for each dollar's worth of maintenance and repair was 39%
and 61%. (In other words, maintenance and repair construction is more
labor-intensive than new construction)
According to equation (15), if the technology, (I-(I-M) A~',
remains constant, the final demand, ((I-A) Y+E3, will determine the
total output level of the economy. An example of gross domestic out-
puts required to satisfy two alternative final demands with constant
1958 technology, is illustrated in Table 6.
Impact on Change in Import Requirements
As mentioned above, the input of a certain industrial sector
may, to varying degrees, rely on imported goods, or the final demand
may directly consume the imported goods. Therefore, the final demand
may directly or indirectly induce import requirements. The direct and
indirect material import coefficient is defined as the total direct and
indirect import induced by the unit of final demand of a certain indus-
trial sector. If expressed by the mathematical equation, the total
amount of induced import by final demand is equal to:
AA
M A B yD + M y (29)
(nxn) (nxn) (nxn) (nx1) (nxn) (nx1)
L-1
Table 6
Gross Domestic Outputs Required to Satisfy
Two Alternative Final Demands
with Constant 1958 Technology
(million dollars)
Final Demands Gross Domestic Outputs Percentage Difference
Col. 4 - Col. 3
Industry 1958 Alternative 1958 Alternative Col. 3 x 100
(1) (2) (3) (4) (5)
1. Textile & Leather 21,202 2L,202 38,449 38,741 0.8
Products
2. Food 48,553 63,553 63,865 82,490 29.2
3. Transportation 24,337 24,337 39,145 38,711 - 1.1
Equipment
4. Metal, Electrical & 31,730 31,730 72,060 75,020 4.1
Misc. Manufacturing 31,730 31707,60 7,2_.
5. Primary Metal & Non- 895 895 37,792 41,183 9.0
Meta, Products
6. Wood & Wood Products 6,990 6,9)0 38,442 39,398 2.5
7. Agriculture 7,726 7,72b 46,051 53,842 16.9
8. Chemici.ly-Related 16,260 26,260 46,744 60,563 29.6Products -
9. Mining - 1,285 - 1,285 16,197 19,554 20.7
10. New & taintenance 57,944 72,944 69,291 83,395 20.4Construction ~ ____ ________
11. Services 184,863 144,863 287,567 248,485 -13.6
12. Transportation 16,881 16,881 33,112 35,006 5.7
Total 416,096 416,096 788,713 816,387 3.5
Source: 1958 final demands are from Table 3 alternative final demands are hypothetical.
Karen P. Polenske, "The Study of Transportation Requirements Using National
and Multiregional Input-Output Techniques", prepared for the Office of the
Secretary of Transportation, U.S. Department of Transportation, April, 1974.
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M indicates diagonal import coefficients; B inverse coefficients; YD
the column vector of the final demand on domestic goods; Y the column
vector of the final demand.
Impacts on Income and Employment
The labor inputs (or employment) are referred to as the wages
and salaries row vector in the payments (or value added) sector of
the input-output model. If the production technology does not change
for a particular industrial sector, the proportion of the value added
(or labor wage and salaries) is ascertainable and also stable. Direct
income change is the change in income that impacts directly upon each
sector of the economy from the delivery of one dollar's worth of pro-
duct to final demand by a given sector. An indirect income change is
the change in income that reflects all of the repercussions of the
delivery of a dollar's worth product to, final demand by one or more
sector upon every other sector in the economy. Induced income changes
are those that reflect the inclusion of households in the processing
sectors.
The direct income change is shown in the direct input coeffi-
cients table as the row vector of value added. Its mathematical equa-
tion is as follows:
direct value added = V-Y (30)
(V as the raw vector of value added; Y as final demand column vector)
With respect to the direct and indirect income changes, the
mathematical equation of the direct and indirect income coefficients
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may be expressed as follows:
assuming V as the raw vector of value added
B as the inverse coefficients (31)
direct and indirect income coefficients = V - B
(1xn)(nxn)
For the direct, indirect, and induced income change, the calculating
method is similar to equation (30), but the processing sector should
be closed with respect to the household sector. As noted earlier,
the sectoral income Type I multiplier refers to the ratio of direct
and indirect income changes resulting from the delivery of one dollar
to final demand by a given industry, and the Type II multiplier refers
to the ratio of direct, indirect, and induced income to the direct
income change. The latter is a more accurate estimate of the income
changes than the former, because Type II has considered the effects
of successive 'rounds' of consumers' spending, in addition to the di-
rect and indirect effects of increases in sales to final demand by
each of processing sectors. It is obvious that the Type II multiplier
is larger than the Type I in every case. But Type II is calculated
in the input-output model by treating households as a processing
sector. It assumes that household inputs vary proportionately with
household outputs. Namely the manipulation takes the assumption of
a linear and homogeneous consumption function. But in fact, people at
lower income levels allocate a higher percentage of their incomes to
spending for the necessities of life (thus having a higher marginal
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propensity to consume) while people at higher income levels spend smaller
proportions of their income for bare necessities and thus can save more.
As a result, this assumption obviously might exaggerate the income effects
of changes in final demand.*
As for the estimation of labor requirements, it is similar to the
method for income changes, because the labor requirements or the wages
and salaries is only one portion of the value added vector. Therefore,
it is easy to disaggregate the value added vector and to build one sep-
arate row vector for labor inputs. Thence, the direct labor input is
shown in the direct input coefficients table on the row vector of labor
requirement. The equation may be expressed as follows:
direct labor requirement = L'Y
(L indicating row vector of labor input) (32)
In Table 2, the direct input of wages and' salaries has been divided into
two subsectors, skilled and unskilled labor, while in Table 4, it is
aggregated into one total labor input. Table 7 illustrates the total
direct labor requirement for a given level of final de:and.
Similarly, the direct and indirect labor requirement is expressed as
follows:
direct and indirect labor requirement = (L-B)-Y (33)
*In his book, The Impact of the Space Program on the Boulder
economy, W.H. Miernyk discusses the composition and uses of various
forms of income multipliers. He tried to adjust the error by means
of a non-linear function for the marginal increases in consumption.
See pp. 96-114 and pp. 114-117.
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TABLE 7: LABOR REQUIREMENTS
LABOR REQUIREMENTS
By Producing Sector
Industry 1958 Alter-Indusry native
(million dollars)
(7) (8)
1. Textile & Leatner 8,428 8,492
Products
2. Food 8,290 10,708
3. Transportation 9,760 9,652
Equi pment
4. Metal, Electrical &
Misc. Manufacturing 22,873 23,812
5. Primary Metal & Non-
Metal Pr&ducts 9,400 10,243
6. Wood & Wood Products 11,491 11,776
7. Agriculture 14,410 16,848
8. Chemically-Related 8,110 10,507
Prnducts
9. Min'ing 3,801 4,589
10. New & Mainternnce
C ns t rut ion 18,374 22,114
11. Svrxices 100,389 86,746
12. Transpor) L1 14,148 14,957
Total 229,474 230,444
Source: Karen P. Polenske, "The Study of Transportation
Requirements Using National and Multiregional
Input-Output Techniques", prepared for the Office
of the Secretary of Transportation, U.S. Department
of Transportation, April, 1974.
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Either the direct or the direct and inairect labor requirements
are expressed in 'monetary terms. In order to estimate the job oppor-
tunities or number of employment, it is calculated by using an average
unit labor cost to divide the total labor requirements.
Issues of Input-Output Analysis in a Housing Investment Feasibility Test
Technology Changes
So far, the input-output model,which has been introduced in the
preceding parts, is static, based on the assumption that no change occurs
in the technical coefficients during the projection period. Therefore,
such an input-output forecast is limited to the case of relatively short-
term projections. Usually technical coefficients do not change rapidly,
and the small changes that might happen over a short period, would not
lead to cerious errors in the projected table. However, over a longer
time span, the technical coefficients will be affected by the changes in
relative prices of inputs, the appearance of new industries, and techno-
logical changes.
When some inputs can be substituted for others, changes of rel-
ative prices of these factors of production may cause the input patterns
to change. In developing countries, most of the industrial sectors are
striving for development and often try to use new technology. Conse-
quently, technical changes occur relatively rapidly. In the residential
construction industry, the tendency of the substitution of capital for
labor is quite likely to happen. In addition, the adoption of new build-
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ing materials is also quite popular. All of these factors will affect
the technical coefficients. For example, when more machinery and less
labor is used, the relative share of total payments to households may
decline; and when more machinery is used, the inputs of electric energy
or petroleum may be expected to rise. As a consequence, the technical
coefficients of the developing economy are not so stable relative to
those of an advanced economy. In applying the input-output model for
consistent forecasting, it is therefore essential to adjuct the technical
coefficients to reflect the changes of production technology.
Pricing and Opportunity Cost
The accounting system of the input-output model, discussed above,
employs the monetary unit, so that its pricing is mainly measured or
estimated through the market system. In consequence, the 'non-transac-
tion' activities are often neglected. Some of the very significant
economic activities in developing countries, such as self-help home-
building, are very difficult to survey or make accurate inputations.
In addition, when the economy has considerable unemployment or
underemployment, the market prices often can not reflect the real social
costs or opportunity costs. Input-output analysis, essentially depicts
the interindustrial relations at a given state of equilibrium. It does
not reveal the optimal state which is intended, and therefore does not
show how resources should be reallocated.
Data Collection
At the very beginning, it was mentioned that one of the most ser-
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ious obstacles in applying the input-output model is the dearth of sta-
tistics and time-consuming efforts of data collection and processing.
This fact often inhibits the manipulation of the input-output model in
developing countries. The importance of keeping the input coefficients
up to date further increases the difficulty. Unless the country has
already established a rather efficient national statistics collection
system, it would be hardly well-equipped enough to start to compile
the national transactions table.
Conclusion
As discussed in preceding parts, the input-output model proves to
be a very powerful economic analytical tool which is especially useful
because of its consistent forecasting and feasibility testing. It is
also very helpful in assessing or predicting, at the national level, the
impacts of housing investment proposals on
(1) aggregate income increases and employment,
(2) changes in import requirements,
(3) material inputs requirements, and
(4) economic repercussions on various domestic industrial sectors.
The important uses of the input-output model in the process of
housing development planning may be summarized as follows:
(1) The resource implications of housing decisions can be imme-
diately estimated and thus be available from the very beginning as con-
straints to modify attempts to formulate realistic housing targets.
Furthermore, the data of direct and indirect impacts of the housing in-
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vestment can lend support to policy considerations that attempt to re-
solve the competition for resources between housing and the various
other industrial sectors.
(2) The projected demands for construction resources can serve
the cause of promoting construction firms, building materials industry,
suppliers, and services related in the economy, as well as defining the
requirements for labor training facilities and capital commitments.
(3) Finally, those data obtained from the consistent forecasts
will provide the economic programmers and housing administrators not only
information on the direct construction associated with other industries,
but also the numbers and incomes of employees, the induced investment in
housing construction, and so on. Furthermore, the detailed transactions
table shows input patterns of various industries and their interdepend-
ency and change in import requirements. These will serve as very impor-
tant.information for industrial sectoral development planning, and thus
aid in carrying out desirable housing programs in an efficient and ex-
peditious manner.
CHAPTER III
EFFICIENCY IN DISTRIBUTING HOUSING BENEFITS
In the preceding chapter, efforts have been focused on examining
the economic impact of housing investment as a whole. The national
housing market, in fact,-is comprised of a public sector and a private
sector, and the weight or proportion of each sector in the housing
supply varies from nation to nation. In the foreseeable future, pri-
vate sector housing investment will coninue to dominate the housing
market in Taiwan, although the government is planning to raise its
contribution to 25% of the annual total housing investment.
The public housing sector, however, is very important, because
public housing programs are designed to intervene in the housing mar-
ket and to help those low-and middle-income families who can not
afford to acquire a decent dwelling in the private market. In spite of
the urgency and importance for the governmental commitment to fill
these non-market needs, the volume of the public contribution is very
often severly limited by inadequate public housing funds. It follows
that the public housing programs should be made to benefit not only
the neediest families, but also as many recipients as possible.
Namely, it should be assured that the public housing expenditure
should maximize the national housing objectives and achieve as high
a degree of efficiency as possible. In reality, the public housing
programs are often far from satisfactory, and thus it is. essential to
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assess the desirability of different alternative housing proposals.
To evaluate the efficiency and feasibility of alternative housing
proposals requires a consistent and appropriate set of social, eco-
nomic, and environmental objectives. Further, the special nature of
housing makes the housing program evaluation different from that of
general economic investment projects. The former is closely connected
with the socio-political context of the nation. It involves a great
many qualitative aspects that are non-quantifiable and thus cannot be
expressed in dollar-value benefits. Purely economic analysis is
apparently insufficient. In other words , the evaluation of housing
programs must include economic and non-economic aspects of housing im-
pact.
Despite these inherent difficulties, the approach of social bene-
fit-cost analysis is still very useful for estimating the economic
aspects of public housing programs. Because it takes various relevant
elements into account, it will be able to systematize precisely the
complex housing proposals, from the viewpoint of the nation. Generally
speaking, social benefit-cost analysis provides a rational framework
for project choice, using national objectives and values. Projects
are judged in terms of their impact on the economy, and in turn this
impact is evaluated by using parameters reflecting national goals,
social objectives, and global facts.* Such analysis can reveal the
comparative efficiency of public housing expenditure among the various
*United Nations, Guidelines for Project Evaluation, 1972, p. 14.
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alternatives. Therefore, social benefit-cost analysis can be useful
to assess public housing proposals provided it is supplemented by an
ordinal ranking of the qualitative aspects of public housing.
In this chapter, first, efforts will be made to discuss the
special nature of public housing evaluation. Second, the applicabil-
ity of social benefit-cost analysis will be explored. It is not in-
tended to discuss the manipulation of social benefit-cost analysis,
but rather to deal with the application of the approach to a housing
study. The construction of an ordinal ranking matrix, consisting of
economic and non-economic aspects of housing proposals will be dis-
cussed. The purpose of the ordinal ranking matrix is to reveal the
comparative gains or losses for the choice of various alternatives.
Finally, the major issues in distribution of housing benefits, such
as horizontal vertical equity, will be considered.
Nature of a Housing Program Evaluation
In general, there are two major elements in an act of choice:
(1) a set of alternatives, and (2) a set of preferences or criteria.
In the choice of a public housing alternative, the criteria that must
be adopted involve not only economic, but also social, environmental,
and political aspects because- f h special nature of housing. In
fact, the socio-political considerations frequently have a greater in-
fluence over the decision-making of public housing policy than in
other areas in a developing country. But these political value judg-
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ments or national parameters are beyond the function of housing plan-
ners, and the evaluation can only be carried out under these socio-
political realities. Besides these socio-political constraints, none
of the economic, social, and environmental factors should be neglect-
ed by the housing planners.
As noted earlier, housing, as a system, consists of various
factors and components; namely, housing involves not only the material
products and processes of production, but also the relationships be-
tween these and the people involved. Measures of the value of the
housing system should therefore be determined by both the quantitative
and qualitative aspects; in other words, the criteria from both the
material housing product and its environment and the uses of these
elements. Unfortunately, the qualitative aspects of housing values
are, by and large, non-quantifiable or can not be expressed in monetary
value system. For example, the statement of the U.S. housing develop-
ment goal reads,
... a decent home and a suitable living environment for
every American...
Inherent in this goal are at least
... three standards: (1) a shelter that meets minimum
health, safety, and sanitary code requirements; (2) a
neighborhood free of blight, secure from crime and
violence, and adequately supplied by public services;
and (3) an equal opportunicy for every household to
seek such a shelter and neighborhood in any locatio;,
according to its individual needs and preferences.*
Explicitly and implicitly, the policy adopted to implement these
*Arthur P. Solomon, Housing the Urban Poor, M.I.T. Press,
1974, p. 28.
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standards has included a diverse but consistent set of economic,
social, and environmental objectives. These objectives and their
corresponding measures of performance, which Arthur Solomon has
adopted to illustrate the major objectives of Federal Housing subsi-
dies (of the United States) are oulined in the following, Table 8:*
Impact of
Housing Subsidies
Economic
Social
Environmental
Objectives
Increase aggregate
real income (miti-
gate poverty)
Redistribute income
Enhance consumer
sovereignty
Encourage fair hous-
ing opportunities
Foster soulal
stability
Upgrade deteriorated
neighborhoods
Stabilize neighbor-
hood environment
Decrease social
costs of slum living
Measurements
Housing services added
Municipal services
added
Employment income
added
Scale of satisfaction
Segregation index
Sociometric scale
Fire insurance rates
Property assessments
Capital investments
Vacancy and turnover
rates, abandonment
Crime statistics,
morbidity rate, fire
damage
From the contents of the above table, there apparently exists
two parallel sets of accounts: economic and non-economic. The form-
er can be expressed in money terms, such as that of housing services
added, municipal services, and so on, while the latter can only be
*Ibid., p. 29.
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presented in terms of non-monetary indicators, such as that of scale
of satisfaction, segregation scale, and so forth. In addition, no
scientific method is available to translate the value of non-monetary
indicators into money terms. Therefore, it is necessary to maintain
these two independent systems of housing.variables for an impact study
of housing alternatives. Under this situation, an ordinal ranking
matrix that is built-up with row vectors of various alternatives and
column vectors of the ranks of different economic and non-economic
variables would be most convenient for the purposes of decision-making.
(Example, see Table 9)
Social benefit-cost analysis is a very powerful and useful
analytical tool to evaluate the economic aspects of a housing program
in accordance with the consistent set of public housing objectives.
The-details of applying social benefit-cost.analysis for a housing
study will be discussed in the next part. The ordinal ranking for
those non-monetary indicators (or variables) are usually derived from
qualitative assessments or logical inferences. The details of eval-
uating those non-monetary indicators (social and environmental aspects)
will also be discussed.
Social Benefit-Cost Analysis and Public Housing Programs
Welfare Economic Model for Social Benefit-Cost Analysis
In answering the questions about whether or not a particular
project is worthwhile, or which is best among the alternatives, social
benefit-cost analysis is a way of setting.out all the relevant factors
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TABLE 9
Comparative Analysis of Alternative Housing Strategiesa
Number of
Households Moved
from Substandard
to Standard Housing Economic and Benefit-Cost Tenant Share of
Cost per S1 Million Racial Consumer Efficiency T ca BCnefits
Program Effectivenessh (Horizontal Equity) Dispersale Sovereignty Ratiod Verrcal Equnit)
New Construction
Programs
Conventional public S215 387 0 1 -0.16 6 1
housing
Leased housing with 207 403 1 3 +0:14 79
new construction
Section 236 with 190 439 0 2 + 0 .60  S I
rent supplements
Existing Housing Stock
Leased housing 137 608 3 4 il.35
with existing units
Leased housing with 174 178 1 3 _4_0.2S 79
rehabilitation
Section 236,- 180 485 1 3 +0.51 83v
rent supplements
with rehabilitation
a. The estimates are based on data for a twvo-bcdrooni unit located in Boston in 1970.
b. Cost effectiveness is measured in terms of resource costs per two-bedroom unit per month.
c. The range of the ordinal ranking system is from 0 to 5, with 0 the least and 5 the most positive; for example, 5 micas program
fosters complete economic and racial integration, while 0 means it promotes complete segregation.
d. The welfare efhiciencv measure, or benefit-cost ratio, was derived by subtracting the gross re-ource costs of each housing
program from its gross benefits (housing consumpntioni, niunucinal services consumption, and employment earnin--) to obtain
the numerator, and using the constrained federal budtry outlays as the denominator. This provided a measurec Or t bet
per dollar of scarce federal budgetary expenditure. Usir- the equity weight estimated in Chapter 4 does not alter the benefit-cost
rankings. See "Technical Note." Chapter 2.
e. Previous published estimates of the percentage of subsidy dollars diverted to government intermediaries did not inDcidc the
cost of the negotiations, monitoring, and inspection of F iA-sponsored newly constructed and rehabilitated units. See - ur P.
Solomon, "Housing and Public Policy Analysis,", Puic evc, Vol. 20 (Summer 1972'.
Resource: Arthur Solomon, Housing the Urban Poor, p.184.
- 87 -
that need to be taken into account in certain economic choices. The
term 'project' as used here refers to a broad sense. The aim of social
benefit-cost analysis is to maximize the present value of all social
benefits less that of all social costs, subject to specified con-
straints.* The social benefit-cost analysis is different from the
calculation of commercial profitability. The former focuses on the
social gains from the viewpoint of a nation as a whole. Therefore, it
considers the effects of income distribution, economic externalities,
and consumers' surplus that are usually neglected in the calculation
of commercial profitability. In addition, the social rate of discount
that is used to make present-value estimates in social benefit-cost
analysis, may differ from the commercial rate of interest.**
Commercial profits measure the difference between the earnings
and costs in a certain period, calculated at market prices. But the
social benefit-cost analysis must go deeper and ask what is the mean-
ing of market prices, that is, what do they represent? For example,
how much money a person is ready to offer depends on his income level.
A great amount of money may be just a trifle to the rich, while the
very poor may find it difficult to spend even a small amount of money
*A.R. Prest and R. Turvey, "Cost-Benefit Analysis: a Survey",
in The Economic Journal,(Decerber, 1965)
*United Nations, op.cit., pp. 23-26.
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on daily necessities. Thus, the prices offered in the market are not
a good guide to social welfare, because the latter considers the in-
fluence of income distribution. Further, economic welfare consists of
both aggregative and distibutive effects. Therefore, project choice
has distributional implications, and sometimes it may be politically
or socially more desirable to achieve redistribution of income by pro-
ject investments rather than through taxes or other direct transfer
payments. This is the legitimate reason to consider distributional
questions in evaluating social gains from a public project, and this
is obviously beyond the measure of commercial profitability. Public
projects also have to consider the externalities, while the calcula-
tions of commercial profit have always failed to take externalities
into account. Externalities are often most pervasive, and may arise in
the process of production (e.g., industries causing air and water
pollution), in the process of consumption (e.g., additional private
cars adding to the crowding of roads) and in the process of sales and
distribution (e.g., garish shop display or advertisir affecting the
tranquility of the community). Finally, the social benefits also
consider consumers' surplus, that is, what consumers would be willing
to pay for a product in excess of what they actually pay. Because of
market imperfections, there is a divergence between market prices and
social benefits or costs. Therefore, the pricing for social bcnefit-
cost analysis must be based on notions of what people would be willing
to pay or what the project 'ought to be' worth to customers.
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According to the formulation of social benefit-cost analysis
mentioned above, it involves four major steps in the manipulation:
(1) enumeration of benefits and costs,
(2) valuation of benefits and costs,
(3) choice of social discount rate, and
(4) identifying the relevant constraints.
Using a mathematical model, the formulation of social benefit-cost
analysis may be expressed as follows:
Total net social benefit
(at discounted present n Bt-Ct (1)
value) = -S;_
t=o (1+i)t
where n = years of maximum project life
i = social discount rate
Bt= benefit gained in year t
Ct= cost occurred in year t
As the total net social benefit of each alternative has been calcula-
ted, a decision rule should be set up for comparing and ranking al-
ternatives. In theory, the alternative with least cost to achieve
the fixed objective is the most 'economical'. Similarly, under the
condition of a fixed or limited budget, the alternative that yields
the greatest output has the most 'efficiency' or 'effectiveness' -
this is called the public expenditure efficiency criterion. The public
expenditure efficiency criterion can be implemented by comparing the
discotted present value of the social benefit-cost ratio of the alter-
natives. Namely, the alternatives are ranked according to their net
social benefit per dollar of scarce public funds. It is expressed as
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follows:
n B -C fn Ct
.ZE- L (2)
X= t=o (+i)t =o (1+i)') (
Measuring the Benefits and Costs of the Public Housing Program
Measurement of Benefits: The investment of public housing will
increase real national income through its direct and indirect effects
on housing consumption, municipal services, and employment income.
Another important function of the public housing program is to achieve
a redistribution of income, and the distributive weight to different
groups of recipient families will vary with their special situations
which necessitate a governmental commitment. Since a nation's economic
welfare consists of both aggregative and distribution effects, a more
appropriate measure of national economic welfare would be an integration
of the efficiency (aggregative) and equity (redistributive) objectives.
To this point, it is important 'to apply the distributive weight to the
consumption benefit of each public housing program, based on the socio-
economic characteristics of the target families. Following this reason-
ing, the gross contribution of public housing programs to the national
economic welfare can be expressed* as:
BGr = (1+X) BM + BE (3)
where:
BGr the gross economic benefit of a housing program
*In order to simplify the explanation, a static model is used,
assuming that all the benefits and costs occur in the same year.
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BH = the housing consumption benefit
BM = the municipal consumption benefit
BE = the employment income consumption benefit
X = the distributive weight on housing consumption
The housing consumption benefit, BH, is calculated as the difference
between the project rent-roll that the particpant families actually
pay to the public housing authorities, and the hypothetical rent-roll
which they would be required to pay if the same public housing were
owned and managed by a private firm. Thus, the housing consumption
is expressed as:
B= Rpi.- Rsi
where:
Rpi the private market rent for a comparable unit with i
bedrooms
Rsi= the project rent in a subsidized unit with i bedrooms
The municipal consumption benefit, BM, is deficd as the
aggregate net increase of municipal property taxes revniue attributable
to the public housing investment. The public housing investment will
bring about the increase on the aggregate value of the housing stock
as well as the changes of land value.* Therefore, the municipal con-
sumption benefit is expressed as:
*In Taiwan, the property taxes are comprised of building tax
and annual land value tax. Building tax belongs to the local commun-
ity revenue, while the annual land value tax is a provincial tax, but
60-80% of its revenue is redistributed to the local. community.
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BM T' - T (5)
where:
T'= the aggregate value of municipal revenue with the public
housing investment
T = the aggregate value of municipal revenue in the absence of
the public housing investment
EThe employment income consumption benefit, B , includes the
gross employment effects both of the construction of public housing
investment and of the public housing administrative, managerial, and
maintenance requirements. Since the analysis emphasizes the average
annual effect over the economic life of the public housing projects,
the calculation of the employment income consumption benefit is thus
devised to reflect the average annual effect rather than simply the
year of construction. The computation of BE is therefore defined
as the average annual employment income consumption benefit of a pub-
lic housing project over its economic life. It is ex-pressed as:*
BE= (WO + W2F) + W3A + WO + W5 N (6)
where:
C construction cost of the public housing project
n = economic life of the public housing project
*Arthur Solomon, op. cit., pp. 113-120.
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W- W5 = the mean hourly wage or annual salary rates
associated with specific occupations
0 = total requirement in man-hours of the on-site labor
F = total requirement in man-hours of the off-site labor
A = the administrative labor requirement in man-years
M = the managerial labor requirement in man-years
N = the maintenance labor requirement in man-years
Measurement of costs: The full costs to the economy of provid-
ing shelter under each public housing program may vary from one pro-
gram to another. The total costs may be classified into three major
categories: capital, operational, and administrative costs. Among
them, part is borne by the particpant families, through their rent
(or -amortization) payments and tax payments, and the rest is paid by
the public sector.* Therefore, the total cost is expressed as:
n
C =C- + C4 (7)
where:
C the total annual economic cost of a public housing
program
PC1 = the annual ecormic cost of public expenditures that
accrue to individual i
C4 = the .annual economic cost of associated expenditures that
accrue to individual i
Further, the public expenditure cost may be broken into capital and
*Ibid., pp. 138-144.
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operational expenditures, which can be presented as follows:
n
C = . +K. (8)
where:
Oft = the annual public operational and maintenance cost for
individual i
K = the annual public capital cost for individual i
The associated cost includes necessary expenditures by public sector
and private costs, and it is expressed as:
n
CA - I (O + K + T) (9)
i= 1
where:
01 = the annual private operating and maintenance cost for
individual i
K = the annual private capital cost for individual i
T = the total annual forgone tax revenue - due to exemptions,
abatements, and accelerated depreciation provisions -
which result in real costs for individual i
From the economic models of housing benefits and costs, discussed
above, the cost effectiveness (equation 3) and the social benefit-cost
ratio efficiency (BG/CP) can be calculated. The significance of the
information derived from these economic models in evaluating the per--
formance of public housing prograns will be discussed in the following
part.
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Evaluating the Performance of Public Housing Programs
From the economic welfare model discussed in the preceding
part, the cost effectiveness and social benefit-cost ratio efficiency
of the various public housing alternative programs can be estimated.
The cost effectiveness of the public housing alternative tells us how
much of total gross social benefit can be achieved. The social bene-
fit-cost ratio can also reveal the efficiency of the housing alterna-
tive. However, these two kinds of information are still not suffi-
cient for making judgments on the desireability of the proposal, be-
cause, in evaluating a housing proposal, the concern is not only with
effectiveness, but also with equity.
Frequently, the quality of housing and the neighborhood en-
vironment of various housing proposais may differ substantially, al-
though the residents of respective housing projects contribute more or
less the same amount of payment for their dwelling units. For instance,
the quality of a newly constructed unit in all likelihtood will be much
higher than that of a rehabilitated one. Since the public housing
funds are severely limited and there are a great many needy families
waiting to be helped, important issues arise concerning equity problems:
Is the unit cost relatively too expensive?
Can the number of beneficiaries be increased as much as possible?
Who are the neediest families? and so forth.
Normally, the redistributive effects of housing programs can be
measured in two ways: (1) horizontal equity,. meaning persons of
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equivalent socio-economic status are treated equally, and (2) vertical
equity, meaning persons of unequal status are treated according to
their relative position.* In other words, the intended target groups
of families of a given public housing program should be treated equal-
ly. If some members of the target groups receive more assistance than
others under the program, it may be deemed horizontally inequitable.
Similarly, a housing program is judged vertically inequitable if a sub-
stantial proportion of its benefits are diverted to the individuals
outside the intended beneficiaries.
Horizontal Equity: Housing Benefits for the Neediest
As noted above, under the situation where the overwhelming bulk
of the families are needy and where public housing funds are scarce,
inequities inevitably result because some families receive subsidies
and others do not. Ideally, the equity problems should be solved by
allocating sufficient funds to provide a subsidy for all needy fami-
lies. But this is not objectively possible, especially in the devel-
oping countries. Consequently, it is essential to insure that (1)
the neediest families receive priority, (2) efforts are made to avoid
unnecessary waste, and (3) the number of recipients of public housing
benefits is as large as possibie.
The initial difficulty in achieving horizontal equity of the
distribution of housing benefits is in selecting a standard of eligi-
*Arthur Solomon, op. cit., pp 77-78.
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bility that defines the needy families in a practical and operational
way. A tenant selection scheme or criteria for public housing programs
is often ambiguous or even does not exist in most developing countries.
Take the case of Taiwan, for example. In applying for a public housing
loan, the applicant is required to be equipped with the following:
a certificate of domicile and a statement indicating that he does not
own any dwelling unit, but has already acquired a suitable building
lot. There is no other screening criteria, such as income level or
number of dependents and so on. The selection of the participants is
decided by casting lots. There is also no waiting list so that the
interested applicants have to file an application every year.
It is admitted that, to a certain extent, the selection cri-
teria for the participants of public housing programs are rather sub-
jective. But if it is desirable to help those families who, without
subsidy, would be likely to be condemned to live in substandard hous-
ing, it is possible to construct relatively objective measures of
'need'. Traditionally, the criteria to decide those least able to com-
pete for private housing are essentially based on the references of
family income, household size, old age, welfare status, race, and so
forth. The distributive weight of each independent variable still has
to be decided arbitrarily. Recently, a statistical , generalized lin-
ear probability model has been developed to construct a profile of the
households most disadvantaged in the private housing market. In fact,
this statistical measure provides the equity weight (1+X) for formal
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social benefit-cost calculation (refer to equation (3)). In his Boston
housing study, Arthur Solomon has demonstrated a successful manipula-
tion of such a probability model.* This method would be useful to
allocate the redistributive weight of the equity problem and cast new
light on working out what have been rather objective tenant selecion
schemes.
In the less developed countries, the political considerations
have more than often distorted the public housing benefits diverting
them to special privileged groups. In addition, the common problems
concerning distribution of housing benefits are that of oversubsidy
and that of undersubsidy. These are discussed as follows:
*Ibid., pp. 90-96.
The following model is used:
X =x+b Y ,Y+b 2 N+b 3 B+b4W+b 5 E+b 6 L+b 7 P
where:
X=the probability of living in substandard housing
x-the intercept or mean value of the independent variables
that are not included in the housing condition model
bi-b 7=the regression coefficient for the respective household
characteristics
Y=the gross income of the household
N~the household size
B=a dummy or dichotomous variable for tenant race (1=non-white
head of household; O=white head of household)
W=a dummy variable for welfare status (1=houschold receiving
some welfare assistance; O=no elfare assistance)
E=a dummy variable for the elderly (1= household head 65 years
of age or over; O= household head under 65)
L=a dummy variable for extra-large families (1=6 members or
over; O= under 6)
P=dummy variable for unusually poor families (1= under $3,000
gross income; Q=$3,000 or over)
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Oversubsidy As noted earlier, most developing countries are
likely to adopt the conventional western public housing policy, which
emphasizes the provision of new standard housing, so called 'package-
oriented'. The 'package-oriented' housing policy often results in
providing housing services far in excess of the minimum socially
acceptable quality, instead of assisting the maximum number of poor
households possible with a given budgetary or resource expenditure.
If the goal of national housing policy were simply to provide a mami-
mum improvement in the housing conditions of a few households, without
regard to equity and cost factors, the practice would be justified.
However, under -the situation of both scarcity of public housing funds
in relation to overall need and the great number of eligible families
receiving no assistance, any choice of housing alternatives must con-
sider their equitability, cost effectiveness and political accepta-
bility.
The occurrence of oversubsidy is frequently attributable to
dubious concepts such as blindly imitating the western standards or
irrational pride in vuilding ostentation, which politicians take as
personal political monuments.
There was one interesting case of the Chen-Tang public housing
project in Taipei, although this case was not exactly attributable to
the criticism mentioned above. In 1968, Taipei city government start-
ed a squatter relocation program but had difficulty acquiring land in
the proper location for a public housing project, because of the
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mayor's reluctance to implement compulsory purchase. When the project
site was finally chosen, it was on a piece of reclaimed land that used
to be a river-bed. The soil condition of the project site required
a special pile foundation, and, as a consequence, the unit construction
cost greatly increased, rising to as high as NT $7,800 per ping* in
contrast to the average market cost NT $5,000 per ping, a cost of 50%
above the average. This case reveals the fact that unit cost has been
completely ignored and caused great waste to both the government and
the tenants.
Undersubsidy Owing to the ignorance of dwelling unit cost,
oversubsidy reduces the number of recipients of the public housing
benefits and results in unnecessary waste. Similarly, undersubsidy
excludes a number of the intended target participants who could not
meet the precondition required for the participation in the public
housing program and distorts the public housing program to benefit the
middle-income groups.
The public housing loan program of Taiwan can be taken as an
example. The loan program grants the participants 75 . of the con-
struction cost. But the official construction cost usually is based
on the previous year's statistics and the adjustment requires time-
taking bureaucratic red tape. Thus, the official construction cost
always fails to reflect the actual market prices and, in fact, is
*'ping', which is a traditional measure unit used in Taiwan and
Japan, is equal to the floor area of two 'pieces of Japanese tatami,
6 x 6 square feet.
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usually only at 60%-50% of the market price. This means the public
housing loan, in fact, can only cover approximately 40% of the con-
struction cost. The average land price is very high, and land cost
often is as much as 50% of the construction cost. Under these condi-
tions, the low-income families, and sometimes even the lower-middle
income families, can not afford to meet the requirements and are
therefore excluded from the public housing benefits.
Vertical Equity: Diverting Subsidies From the Poor*
Vertical equity is the measure of a housing program's perform-
ance in assessing its costs on those most able to pay and distributing
its benefits to those who are the neediest. In assessing the distri-
bution of housing benefits, it is necessary to evaluate what propor-
tion of the intended benefits actually re&ches the poor and how much
is drawn off by individuals outside the target families.
Therefore, the analysis of how the housing benefits are allo-
cated among the relevant actors in the housing system is very impor-
tant. The relevant actors are comprised of the participant families,
the governmental intermediaries, and the private investors and syn-
dicators. In the process of implementing a public housing program,
the government intermediariCeS ruire a large portion of subsidy
dollars to maintain their administrative and operational expenses,
such. as to contract with the construction, to monitor construction
*Ibid., pp. 89-92.
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activities, and to operate or manage housing units, and so forth.
Further, capital is raised through the sale of tax-exempt bonds to
high-income investors. Frequently, the government, in order to en-
courage private investment on rental housing, offers incentives to
high-income investors, such as accelerated depreciation provisions.
The cost of tax concessions received by high-income investors pur-
chasing tax shelters is by no means small.
The cost of public intermediaries and the cost of raising
capital through preferential tax treatment are often neglected. In
developing countries, the administrative costs for a conventional pub-
lic housing policy are often very high, sometimes more than 25% of the
total housing program costs. One of the analyses on allocation of
federal housing subsidies to tenants, governmental intermediaries and
investors in Boston is illustrated in Table 2. It has been clearly
pointed out that the costs for intermediaries and investors varies
from program to program, due to its own characteristics and require-
ments on the governmental performance and that new construction pro-
grams require much higher administrative costs, especially the con-
ventional public housing programs. It is amazing that 36% of the
subsidy dollar has been siphoned off in conventional public housing.
The desirability of this kind of package-oriented public housing
policy is therefore in question. In general, the administrative effi-
ciency in a less developed country is far from satisfactory, and it is
understandable that the administrative costs of this conventional
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housing policy would be likely to be much higher than that in the
United States.
As noted earlier, the housing impacts consist of both economic
and non-economic aspects. Discussion made in the preceeding parts
focuses on the manipulation of the social benefit-cost analysis to
analyze the economic effects of a public housing program. As to the
non-economic aspects, the evaluation of social and environnental
effects will be discussed in the next part.
Evaluating Social and Environmental Effects
In the preceding parts, efforts have been mainly concentrated
on the methodologies for evaluating the economic aspects of public
housing programs. However, public housing programs have a variety of
important social and environmen'tal effects that can not be expressed
in monetary value system. As noted earlier, the qualitative aspects
should be given full consideration in weighing housing alternatives.
In general, a national housing policy has pursued a consiste nt
set of objectives; to expand and upgrade the nation's housing stock,
to improve the housing conditions for the urban and rural poor, to
facilitate relocation of urban squatters' settlements, to create better
living conditions, and to expand the capacity of building and building-
material manufacturing industries. These housing objectives may change
with the socio-economic situations. In the United States, its national
housing policy may place stress on equal housing opportunity and racial
integration, while the developing countries are devoted to improving
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the squatters' settlements.
In developing countries, the quality of the shelter provided by
housing is only one of the specific functions of housing. In addition
to this material standard of dwelling unit, location is now generally
recognized as an equally important factor of housing, especially to
those unskilled-labor job holders. To an urban poor, the significance
of alternative forms of tenure and physical, emotional, and financial
security cannot be over emphasized. These are all closely related to
the housing process. Over the years, the government in a developing
country has adopted various kinds of public housing programs to help
the urban poor, ranging from the limited commitment of site and ser-
vices, legalization of land tenure and upgrading of squatters' settle-
ments, to highly centralized and expensive central city rentals and
high rise apartments. The desirability of these public housing pro-
grams, though having been vehemently debated, still remains contro-
versial.
Now, using tenure (freehold ownership), location (proximity to
unskilled employment), and amenity (comfort and modern material stan-
dard) as independent social and environmental variables, the housing
effects of various housing programs will be examined. The ordinal
ranking matrix of social and environmental effects of various housing
programs is shown in Table 11. The degree of desirability (or ordinal
ranking) ranges from I to V, with I the least, and V the most positive.
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TABLE 11
The ordinal Ranking Matrix of Social and Environmental
Effects of Various Housing Programs
Site and Legalization Centralizing High rise
services and upgrading rentals apartments
High V T L L
IV L A
Degree of
desirability
II L A A
Low I T T
Note: T refers to tenure; L, location; A, amenity.
A site-and-services program grants the land to the participant
family and provides minimum infra-structure and street layout. Thus,
the desirability of tenure can be ranked very high, and the amenity
may be tolerable at the beginning. It depends on the participant
families' efforts, and later on, may be gradually improved. As to the
location of site-and-services projects, they arc usually far away from
the central city, and may not be good for unskilled employment holders,
because their job-market place is often concentrated in the central
city.
As to legalization and upgrading the program, this category is
carried out on the very site of disorderly developed squatters' set-
tlements. The government provides minimum public facilities and util-
ities such as water and power, refuse collection, drainage, improvement
of circulation system, and so forth. The participant families are
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granted a legal right to stay, so that tenure is highly desirable.
Location of the squatters' settlemnts is often in connection with
their job market or working places, thus, the on-site improvement has
not changed the location of participants' dwelling. But the structure
of dwelling units may not have been improved.
The situation of central-city rental is quite similar to high-
rise apartments. Both of these central-city projects have a very
desirable location, but the status of the tenants is not so stable and
depends on their income level and capacity to pay the monthly rent.
Failure in payment or income increases beyond the eligible liiit may
force tenants to move out.
Conclusion
Although in assessing the economic aspects of the public housing
programs, the approach of social benefit-cost analysis is recommended,
the application of this approach to both benefits and costs produces
a complicated expression for the present value of a project's benefits
less its costs. Admittedly, nobody has as yet succeeded in quantifying
such expressions, and there are various problems concerning the identi-
fication of costs and benefits, and their pricing, that have not been
completely resolved. So that, at present, the approach can only serve
as a 'reference-standard' for judging simpler but more practicable
ways of tackling the problem. In addition, the cost estimation in ideal
welfare economics model is extremely difficult to determine the alter-
native use for any given resource; namely, it is very difficult to
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estimate tie opportunity costs. These are also the serious problems
in manipulation of the social benefit-cost analysis for the housing
study. In Taiwan, the social benefit-cost analysis.has been widely
used for the evaluation of economic investment projects and public
construction programs, but has not yet been applied to the field of
housing. From the discussion made above, it shows, however, that the
social benefit-cost analysis takes all those relevant elerents into
consideration and is still a practical way of assessing the desira-
bility of public housing programs in terms of economic effects, al-
though this analytic has some shortcomings, subject to criticism.
Because of the special nature of housing, economic and non-
economic aspects are both equally important, but their indicators
cannot be translated from one system to another. Therefore, a com-
parative analysis housing matrix, which consists of economic efficiency
criteria and ordinal ranking of non-economic housing benefits, is
recommended.
The weight or value of each variable can, however, only be
decided by the policymakers, but once determined, such a housing
matrix can be very helpful in revealing the gains or losses of a cer-
tain choice of housing alternative.
CHAPTER IV
GOVERNMENTAL CONSTRAINTS IN IMPLEMENTING THE NATIONAL HOUSING PLAN
In most developing countries, the ignorance of the govern-
mental constraints in implementing the national housing plan often
results in unrealistic housing targets and irresponsible, impractical
housing programs. For example, under a producer-oriented and supply-
dominated housing system, which is prevalent in most developing
countries, the government is likely to adopt very complicated housing
programs following patterns similar to those of developed countries,
and taxes itself to exhibit a very high level of performance and ad-
ministrative efficiencty. Unfortunately, this is the very weakness
that the developing country is suffering from. In facing reality,
the main effort in this chapter will be concentrated on identifying
the factors which determine the scope and limits of the government
activity in housing, as well as the extent and character of the impact
which the government can make upon housing conditions. At the same
time, the concept of self-help housing will be explored and some high-
lights of the new thinking towards a more realistic approach for the
poor, will be discussed.
Typical Constraints in Developing Countries
Problems Encountered in Attempts to Forge Housing Policies
Usually, the government of a developing country, as it attempts
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to develop national housing policies, is confronted with particular
problems that are in need of special policy considerations. But
among them are some critical problems that are universal and common
in nature, such as the rapid urbani.zation and severe shortage of re-
sources, financial institutions, the manner in which resources can
be obtained, the procedures for improving or allocating delling
units for urban poor, and questionable efficiency of the government
initiative in building. In dealing with these problems, however,
new housing policy trends have developed in the last decade. At
least three broad assessments have been widely acknowledged. They
are:
(1) the failure of economic growth to benefit the majority
of the population;
(2) the realization that the development process does not
follow the same patterns of the European industrial-
ization era, and;
(3) the growing recognition that housing programs can be
a powerful generator of development.*
The attitude towards those critical problems is discussed here.
The Rapid Urbanization and Severe Shortage of Resources:
The rapid rates of population growth and of urbanization have
caused heavy strains on housing development. Unfortunately, in
AUnited Nations, "World Housing Survey", E/C.C/CRP/ No. 1,
January 31, 1974, p. 113.
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developing countries, extreme housing needs are frequently accompanied
by large requiremdnts for other types of capital and a shortage of
available resources. These facts have complicated the housing problems.
The average per capita income level is still very low. At the same
time, the distribution of income being most nneven, there is a great
difference between the small portion of families in the middle and
higher income groups and the great majority in the rural and urban
poor income groups. In spite of the fact that there is an evident
increase in the Gross National Product, the great income discrepancy
between the rural and the urban sectors, which leads to continuous in-
ternal migration concentrating in the major cities, and the mass poverty
and unemployment still persist and, in fact, is increasing. In this
respect, there is a growing recognition that the economic development
programs per se do not improve the social conditions of the majority
of people, unless deliberate policies of social improvement are adopted.
As mentioned earlier, many development economists have maintained that
housing investment is unproductive. The recent realization that hous-
ing can be a major generator of development has reversed that opinion
in a number of countries to the extent that development plans are now
frequently based on the production of housing as a major factor of
growth, such as in Japan and Colombia.*
As a result, a major resolution must be made concerning the
*United Nations, op. cit., pp. 112-114.
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role of housing in the national devel6pment. There are two frames of
reference concerning the essential objectives of housing: one is
called the 'distributive' or 'social' frame of reference which is mo-
tivated by a dasire to resolve, by direct action, the housing problem
of the low-income groups. This would emphasize the function of income
distribution and characteristically imply a substantial element of
subsidy on the part of the government. The other frame of reference
stresses the treatment of housing as an engine or prime mover of de-
velopment. In facing the allocation of weights for these two differ-
ent frameworks in the national housing policy, the forme2r, on one hand,
may be of much more social significance, but with little benefit to
employment, since the government budget is quite limited and the volume
cannot be enormously expanded. As far as the latter, on the other
hand, it may be able to mobilize a large additional amount of funds for
investment in a fpofitable and self-sustaining building industry, but
this will take care of only the middle-income groups. As a matter of
fact, these two different policy considerations are not mutually ex-
clusive and can be combined together. The distribution policy, how-
ever, requires tremendous amounts of government commitment and is
apt to be neglected or perfunctorily carried out.
Underdevelopment of Financing Institutions: Financing is
critical in the housing market because large amounts of capital must
be furnished for the individual dwelling. The financing of housing is
a process instrumental in facilitating the purchase, rental, construc-
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tion, and improvement of homes for the population as a whole and, in
particular, for th-ose least able to afford housing, namely the lowest
income groups. When a dwelling unit has been constructed, it furnishes
a stream of housing services. The costs of these services are a func-
tion of the current interest on the capital contained in the house as
well as of the rate of depreciation or use of the capital. These costs
must be related to the family's paying capability on housing. When
the family cannot afford to pay the economic capital costs, it neces-
sitates the government to subsidize the difference, as the family pays
part of the current cost. If the family can afford to pay more than the
current real costs (cost of capital and depreciation), the family is
saving. Depending on the institutional structure of dwelling owner-
ship and the initial form of finance, the impact and importance of
financing varies from country to country. However, where houses are
started primarily in a private market, the terms of financing are to
be a significant determinant of the rate of housing construction.*
Unfortunately, the housing financing institutions and instruments have
been relatively undeveloped in most of the developing countries com-
pared with developed countries. The private institutions are only
interested in high.-and upper-middle income groups. There is virtually
no private financial institutions that are devoted to low-income
groups (either urban or rural), and the government credit services for
I. Koffmeyer and K. Mordhorst, "Determinants and .Fluctua-
tions in House-Building in Denmark," in A.A. Nevitt, op. cit.,
pp. 92-104.
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low-income families is usually quite limited. The governmental
efforts to create .a reasonable long-term financing institution is
critical for the expansion of national housing programs, especially
for self-sustained middle-income housing, for which the market po-
tential is substantial. Furthermore, the housing financing needs
of those with income (or assets) above the eligibility level for
government housing subsidies, but still too low to be able to afford
decent housing at market prices, must also be given due consider-
ation.
The Manner in Which Resources Can be Obtained: As noted
earlier, the most serious problem of a developing country is the
scarcity of resources. So that securing sufficient resources for
housing construction becomes the essential consideration in formul-
ating the national housing plan. The major housing inputs are com-
prised of labor, land, materials, skill, tools, and entrepreneurship.
From previous experience, the development or accumulation of these
elements has always been very disappointing. A few examples are:
-the inability of the government to prepare comp-
rehensive urban development programs and to provide
prepared building lots;
-difficulties experienced in setting ip an efficient
domestic-building industry with a sufficient supply
of necessary skills (quite apart from the introduction
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of industrialized production methods) ;
-insufficient opportunities to train building workers;
-the allocation of less than adequate financial re-.
sources to home building.
Each of these has, in part, contributed to the failure of national
housing development. In addition, the domestic traditional building
materials often have been replaced by cement and steel. In a major-
ity of cases, a high percentage of the materials going to houses has
to be imported in less developed countries. This fact has expanded
the housing policy to include a general concern for for2ign trade
policy. As a result, the costs c- - s' - compared with typical
wage rate of the population were eve _c r n in developed
countries.
Paying Ability of Low-Income Groups and Housing the Urban
Poor: From the preceding paragraphs, it has been explicitly pointed
out that the major stumbling blocks that challenge conventional
approaches to solving the housing problems are:
(1) the lack of sufficient government resources to
finance housing, and
(2) the inability of the low-income families to pay
for housing on an economic base.
Conventionally, to resolve these problems, a major policy consider-
ation has been the reduction of housing costs (including building,
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financing, and other costs) in order to bring housing of certain
standards withing the paying ability of low-income groups. But,
this approach has proven to be disappointing, as most of housing
originally intended for low-income families has ended in being allo-
cated to middle-income families. Recently, a new approach has been
innovated, which is widely recognized as a more realistic mthod of
housing the poor. The policy, contrary to the conventional one,
is to find out how much families can pay and then to work out reason-
able solutions. In this way, housing is designed to meet the finan-
cial capabilities of low-income families rather than to meet pre-
determined housing standards.
As an outcome of this policy, 'site and services' programs
have been developed. Based on the philosophy of self-help and in-
creasing housing autonomy, site and services programs provide the
plotted land with a varying degree of services on which participating
families build up with whatever means they may have at their disposal
and in compliance with special standards tailored to the financial
capability of the people. So that the major concerns of the govern-
ment in carrying out this policy are to acquire undeveloped land,
plan the lay-outs and provide minimum standard infra-structures, and
to make all those other elements of housing inputs accessible to the
low-income groups. As far as the participating families, they have
acquired a root lot to settle on and are able to builr1 their own
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homes by stages, with gradual improvements, and minimum standard of
sanitation and amenities. One of the obvious advantages of this
policy is that both the government =nd participants can avoid the
heavy burden of financial costs while the initial costs have been
reduced to a reasonable level, that both the public and private can
afford. Because the government's financial input for each dwelling
unit has been greatly reduced, the programs can be expanded to in-
crease the number of recipient families.
In addition, a closely related problem arose, that is, the
argument concerning the p-tential effectiveness of government action
in housing is inversely proportional to the level of complexity of
that action. This will be further discussed in the third part of
this chapter.
Possible Government Actions to Intervene in Housing Development and
Traditional Housing Policies
]he annual housing production is determined by the effec-
tive demand and supply of the housing market. The government actions,
however, have great influence on the formation of favorable climate
for housing investment. Included among the typical government poli-
cies that influence housing are:
(1) taxation of property, of income, and of capital
gains;
(2) interest rates;
(3) land development;
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(4) efforts to increase or curtail investments, and
(5) programs having to do with the availability of
labor, wages, and prices.
The form of government intervention and the policies
adopted have varied widely from country to country, but the basic
techniques based upon controls, direction, persuasion, and subsidies
are evident. The housing policy has primarily two functions:
(1) to facilitate or promote the private initiative
for middle-income families; and
(2) to assume direct governmental commitments by means
of granting subsidies or building public housing
for low-income families.
The most typical policy is for the government to intervene in the
financing process, either by making long-term housing credit avail-
able, or granting soft loans through making part of cost a charge
against the fiscal budget. The power to abate taxation also appears
as a powerful instrument to stimulate or encourage certain types of
housing investment. It is also quite popular that the government
enters as the chief builder as well as the owner of public housing
for the low-and middle-income families. In many countries, the
government has placed its emphasis on controls over land development
and the furnishing of the majority of public facilities. At one time
rent controls were widely employed, but it still remains a contro-
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versial issue. Finally, the attempts to create methods to improve
productivity have.also been considered as the major contents of the
national housing policy. These may be direct through the use of new
building techniques, or less direct, through design and standardiza-
tion of building components.
Government Constraints
From those factors relevant to the government activities in
housing, discussed in the preceding parts, the major types of gov-
ernmental constraints originating in various institutions or physical
limitations, will be discussed as follows:
(1) Legal constraints
All the government activities must be within the framework of
laws. And all those private activities in the housing system, such
as building, transactions of property, credits and loans, contracts,
and so forth, need a comprehensive set of legal institutions to con-
trol, guide, or protect the individuals. The laws, relating to the
housing system may affect matters in multiple ways: for example,
the right of eminent domain to acquire land for housing, time needed
for public inquiries, limits to the activities of public agencies,
rental protection, and so on.
(2) Administrative constraints
The administrative constraints are related to limits on what
can be handled administratively. The institutional organization and
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capability primarily determines these constraints. For example,
limits on the rate of expansion of the housing program are imposed
by a lack of qualified personnel and a need to diffuse administra-
tive know-how, is common in less developed countries. Another is
the excessive complexity of bureaucratic procedure or excessive
centralization of decision making.
(3) Physical constraints
The most general of these is the production function, which
relates physical inputs to output. The essential physical housing
inputs are land, labor, capital, or building materials, and so on.
The scarcity of these resources and the development of new production
technologies are the obvious determinants.
(4) Financial or budget constraints
The total government budget is quite limited and the outlay
for the public housing sector has to compete with other vital needs.
The volume of funds allocated for the housing sector, of course, is
closely connected with the political priority of housing in the
government policies.
As to details about the case of Taiwan, they will be discussed
in the following part;
Existing Governmental Constraints in Taiwan
In the field of housing, political and social relationships
are so paramount that purely economic analysis is nearly impossible
and is also insufficien't. The emphasis is needed for examination of
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the historical and institutional forces that produced and shaped the
present situations. In this section, those important constraints
that must be taken into account in the process of formulating nation-
al housing policy, will be explored.
Legal Constraints
The legal constraints are mainly constituted of two categories:
(1) obsolescence of existing laws and by-laws that could not
cope with rapid socio-economic changes, and
(2) lack or inadequacy of the basic fundamental legal ins-
truments.
These problems often are closely related to the attitude and effi-
ciency of the national legislative body. The members of Legislative
Yuan of the Republic of China, are in general very old in age, and
also very conservative. It frequently takes years to pass or revise
a bill.
Among the others, the first serious legal constraint is that
the fundamental Housing Law so far still has not been promulgated.
In 1959, the first legal tool for public housing development, named
as 'Public Housing Loan Act' (which, up to the present, was the only
national legislation), was promulgated. Originally, the Act was
supposed to be temporary in nature, to be abolished when the Housing
Law passed its legislative procedure. The contents of the Act are
thus rather simple and brief. It contains ten articles. In the most
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important part, it permits the government to grant 10-to-15 year
public housing loans to middle-and low-income families. it also pro-
vides that the maximum interest rate of the public housing loans shall
be no more than 6 percent per annum. It is apparent that the Act is
not sufficient for the implementation of a comprehensive housing
policy.
The problem of land acquisition for housing development is
also one of the most serious obstacles. There is no legal provision
to authorize the local government to expropriate land for public
housing. The local government usually has acquired the land through
negotiation, but the complicated land taxes makes it even more diffi-
cult for the governmental agencies to acquire land through negotia-
tion. (For details, see special land problems, discussed later in
the section on physical constraints) Next, the existing property
taxes, which run counter to the housing policy, are noteworthy.
Theoretically speaking, in order to encourage housing construction,
the building tax rate should be lower and the annual land tax rate
should be higher to discourage land hoarding and speculation. But,
in fact, the existing annual land tax rate is only 0.75% per annum,
and the residential building tax rate is 2.4%. This factor reveals
the lack of central coordination between the Ministry of Finance and
the Ministry of the Interior, which is in charge of housing develop-
ment.
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With respect to the housing finance, the Banking Law is the
basic legal document regulating the financing institutions, but it is
in need of being brought up to date. As noted earlier, there is no
mortgage allowed for longer than seven years. In order to expand the
private housing market, the establishment of long-term housing loans
is most urgent. Relating the encouragement for private investment in
rental housing, the existing rent control and tenant protection insti-
tutions in civil laws also need to be revised. For instance, the max-
imum rent is 10% of the total property value (including land and build-
ing), while the regular official interest rate is higher than 12% per
annum. Further, the civil laws provide that unless the tenant has
failed in paying two years' rent, foreclosure cannot be made. The
over-protection of tenants inhibits the private rental housing invest-
ment.
Administrative Constraints
The hierarchical structure of the government in the Republic of
China consists of four tiers, namely, central, province (or national
city), county (or provincial city), and the local townships. The power
structure belongs to the heavily cantralized category. For example,
of the total governmental revenues, central government shares 55%,
provincial (and national city) government 25%, and all the county and
cities 20%. Usually, the revenues of the local governments are hardly
enough to support the personnel and administrative costs, without
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mentioning the capital investment. The personnel quality and efficiency
of the local governments are far from satisfactory. Under the present
public housing system, the provincial government is supposed to assume
the whole responsibility of housing financing and housing administration
and management. Unfortunately, a centralized and competent organization
has not yet been established. There is only a special ad hoc working
group in the Social Affairs Department to do the coordination with rele-
vant agencies and supervision of the implementation of the projects.
The administrative mechanism is scattered over various Provincial Depart-
ments, for instance, the Department of Reconstruction is responsible for
architectural design, site plan, and building techniques, while the
Department of Finance has direction over the yearly budget. Therefore,
conflicts between the departments often occL1r. At the county level, it
is similar to the provincial level, but the efficiency is much worse.
The whole housing administrative system is far from satisfactory. If
an improvement is to be made, the reformation of the public housing
agency-in-charge shall be the most urgent task.
With regard to the reformation of the housing administration,
there are some hidden obstacles that inhibit the improvement, at least
for the time being. The historical low-salary policy for the civil
employees discourages the capable young professionals, such as archi-
tects, engineers, and econoiIists, from joining the civilservices, espe-
cially at local governments. Recently, the government has 'frozen' the
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number of personnel in public agencies and has attempted to retire those
'office idle sitters' and improve the efficiency. This has made any
proposal to expand the organization more difficult and complicated.
The institution capacity should not, therefore, be ignored in designing
the housing policy.
Fiscal Constraints
The Housing Fund, set up in 1959, was to derive most of its
income from the Urban Land Value Increment Tax. It is a kind of capital
gains tax levied on increased land value imposed at transfer of title
and is based on the philosophy of Dr. Sun Yat-sen, Founder of the Re-
public of China. The idea is that increased land values resulting from
population increases and urbanization should accrue to the public.
The annual amount allocated to the public housing fund varies
from NT 70 million to 100 million. The land value increment tax happens
to be one of the provincial taxes, and the central governr:ent assigned
the entire responsibility of public housing over to provincial govern-
ment. As noted above, the retrogressive taxational revenue structure
has imposed a severe limitation on the magnitude of public housing pro-
grams. It would hardly be possible to expect the provincial governnent
to increase its financial commitments under the present situation, with-
out first revising the intergovernmental revenue sharing.
Since the volume of the public fund is too small to move the
vehicle, the provincial government, in order to augment the volume, has
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to borrow money from the Central Bank of China (CBC), then lend it to
the selected participants of the public housing programs. This factor,
further, has imposed another constraint on the public housing programs,
the general monetary policy of CBC. The money cost, from CBC, is based
on a rediscount rate, usually around 7.5% to 8.5% per annum, so that
adding 1% of administrative cost, the public housing fund has to pay
a 2.5-3.5% interest subsidy. If the rediscount rate rises, the provin-
cial government will have to pay more on subsidies. For this reason,
the public housing fund is mainly used to pay for interest subsidies.
Physical Contraints
As noted above, physical constraints mainly refer to the housing
production function relating inputs to outputs. The essential elenents
of housing inputs are building materials, labor, land, capital equipment,
and enrepreneurship. Building materials and capital equipment are close-
ly related to the organization and development of the building materials
industries and the technological level of national economic development.
The method for estimating relevant industrial supply constraints has al-
ready been discussed in Chapter II. In general, the building material
industries in Taiwan have developed quite rapidly in the last few years.
Lopking at the import and export of building materials, Taiwan gained
U.S. $3,420,595. of foreign trade in 1973. The imported items are mostly
raw materials such as round lumber, and iron and steel scraps. The ex-
port items are essentially composed of plastic materials, plywood, cement
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and glass. (Details, see Table 12)
With respect to labor, Taiwan use to have an ample supply of
unskilled and skilled building workers. And in the last decade, the
manufacturing industries were expanding quite rapidly (average growth
rate was 28%), and most of them were labor-intensive. So that the un-
employment rate has always been kept less than 1.5%. From the early
part of 1973, the government has started nine major public works con-
struction programs, such as North=South freeway, harbors, railroads,
etc., with attempts to improve the infra-structures for economic devel-
opment. The sudden expansion of these public construction programs
caused a great shortage of construction labor power. In order to sup-
press the inflationary effccts, the government had to take a special
measure to reduce the demand for construction workers by prohibiting
construction of any new building that was higher than five stories.
The strains of building labor supply are expected to extend to the-
next three years.
The problems of land acquisition and of land prices are most
serious. Land is extremely limited, due to the high population density
and the fact that much of the island consists of high, steep mountains.
These conditions demand a policy of maximum land use and would, in them-
selves, be a major reason for high land prices. Furthermore, land taxes
do not sufficiently penalize holders of vacant or under-utilized land,
and alternative profitable investment channels are often not available.
vow
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TABLE 12
IMPORT AND EXPORT OF BUILDING MATERIALS
R.O.C. (1968-1973)
Unit - NT 1,000
Year Round
Lumber
1968
1969
1970
1971
1972
1973
2,602,647
2,841,528
3,570,.28
5,444,039
8,374,333
13,788,586
IMPORT
Steel(plated Iron and
or sheets) Steel scrap
606,004 372,152
875,748 409,976
1,376,958 429,572
1,563,369 1,120,232
1,570,204 1,147,991
2,235,433 2,247,592
Sub-total
3,580,803
4,127,252
5,377,053
8,127,640
11,093,523
18,271,611
Saw Mill
Products
359,843
503,244
748,193
496,679
696,975
499,875
EXPORT
Plywood Drawn or Cement
Blown Glass
2,121,135
2,542,302
3,115,570
3,810,448
5,463,973
8,620,585
208,315
.214,283
205,386
209,812
231,718
215,999
556,778
366,406
476,923
615,235
553,197
312,862
Source: Import and Export Statistics - R.O.C. (March, 1974), Ministry of France.
W
Plastic
Materials
560,681
1,147,868
1,253,368
1,840,379
2,709,943
9,990,529
Sub-total
3,806,752
4,769,103
5,799,440
6,972,553
9,658,806
19,639,850
I",
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Consequently, unbridled land speculation has often forced land prices
in Taiwan as high as in Tokyo or New York City. (See Table A-4 in
Appendix) High land prices are the leading inhibiting factor making
market-financed housing unavailable to middle-and low-income families.
Because the land price ratio to building cost is tremendously high,
usually about 50%, and the density control in the zoning regulation is
very loose, most of the private speculative housing projects are of a
very high density development, usually as high as 1,500 persons per
hectar. As a result of the lack of open space, the buildings are so
close to each other that the condition of light and ventilation is
usually very bad, and these housing units soon fall into a kind of
'concrete slum'.
It is widely admitted that the present urban land taxation policy
tends to exacerbate the speculation process. Vacant land is seldom
taxed in a way to discourage speculation and inefficient land uses, and
existing regulations are improperly enforced.. Moreover, the land-value
increment tax is only levied at the time of land transfer, so that in-
creased land values are capitalized into snowballing prices. Unfortun-
ately, the burden of the land-value increment tax is usually trans-
ferred to the buyers because of the crippled land market, which only
accelerates the spiral effect of soaring land prices.
In addition, the land-value increment tax also makT-es it difficult
for the government agencies to acquire land through negotiation, since
the landowners could not avoid the heavy tax by transferring it to the
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public agencies. As noted earlier, there are no legal provisions to
enable the government to expropriate land for housing, so the public
housing prodects are frequently built on very bad and inconvenient
locations just because they happen to be available.
At one point, the government tried to take advantage of legal-
loop, by the name of new town development to implement compulsory pur-
chase. But the local governments are usually very reluctant to carry
out compulsory purchase because of the local political pressure of
landowners. The most notorious case was the land acquisition program
for the first new town - Linkow. Due to the failure of land acquisition,
the new town project finally had to be turned down.
Special Issues - Limitation of Conventional Housing Policies to Benefit
the Poor
As discussed in the preceding sectionc, the most serious obsta-
cles of housing development in developing countries are low-income level
and limited resources of governmental funds availabel for public hous-
ing. It is clear that the less developed countries cannot, in the fore-
seeable future, provide housing built to the minimum standards of ad-
vanced nations for any significant portion of the population.
Public housing programs in the less-developed countries fre-
quently atterpt to follow th s set in the advanced1i western
countries. Complete dwellings are constructed prior to occupancy, at
minimum standards. But these standards are too costly in connection
with total needs and total resources available. They are hardly a
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realistic solution for the poor. The complete dwelling unit at minimum
standards involves heavy financing (interest) and maintenance costs,
besides the high per capita costs for construction itself. Unless the
government grants a very large subsidy, the monthly payment for rent or-
amortization is likely to be far above the paying capability of the
participant families, creating a high rate of default.* More cynical
is the fact that this kind of 'package-oriented' policy, more often
than not, diverts the benefits from the poor, who it is intended to
serve, to the middle-income groups. And it is also very obvious that
under the situation of overwhelming shortage, the concept of 'filter-
down' is rarely applicable.
In viewing of the previous experiences, it is imperative to re-
orient th- direction of housing policy for the poor to a more realistic
approach. Hence, measures to reduce the initial investment per dwelling
cost warrant high priority. Such measures will spread the benefits of
government commitments over as many families as possible. In other
words, the central policy consideration is to make those 'elements' of
housing inputs (such as land, building materials, labor, finance, skill,
and tools) accessible to the families, enabling them to improve the
living environment gradually, through the approach of self-help.
In facing the cruel reality, the government policy choice has to
*United Nations, "Housing, Building, and Planning," 1970, p. 24.
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be made between subsidized building (package) for a few, while doing
next to nothing for the great many, and the adoption of gradualist
policy (providing elements of housing inputs). Leo Grebler has given
the justifications for this housing policy of 'gradualism' or 'second-
best' solution for low-income countries, based on concepts of resource-
economizing and improvement of sanitary facilities (such as water supply
*
and waste disposal) to enhance the people's health and work performance.
However, the pioneer groups, such as John Turner and Donald Terner, who
are the most devoted protagonists for this self-help approach to house
the urban poor in less developed countries, have founded the justifi-
cations on the concepts of the role of the poor in the housing system,
promoting building autonomy and urban ecology. Philosophically, the
value of clelf-help housing activities is derived from existentialism.
The significance and basic concepts of self-help housing are discussed
in the following parts.
Response of the Urban Poor
The failure of conventional housing policy to serve the poor
lies in the fact that the policy designers did not understand what the
housing problems were, as perceived by the poor. Since the public-
housing program is devised to help them, if it ignores their vital needs
and priorities, it is bound to lead to complete failure. The housing
system is composed of the various socio-economic elements and their
*Leo Grebler, op. cit., pp. 34-39.
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interactions. The housing problem should not be perceived only as
static and material deficit. It is closely related to the ways by
which people live and struggle for upward mobility. In other words,
housing should be viewed not only as the material products, but also
as the dynamic process in which people adjust themselves with the
shelter to their social and economic activities. Therefore, people's
housing situations and the role that the housing process plays in
people's lives, can only be understood when the relationships between
their changing dwelling places and their own changing lives can be
clearly seen.
It is very important to understand varying priority of a
family's existential or vital needs, in the course of the family cycle
and the changes of socio-economic status; then it is relatively easy
to anticipate its specific demands for housing.at a given time.
According to Turner's study on squatters' settlements in Lima,* the
lowest-income sector usually has a very high priority for economic
opportunities to get out of that poor situation. The upward mobile
poor are generally new young adult immigrants from the rural areas,
and are therefore far more concerned about future than present security.
Nor will they be particularly concerned with personal status or iden-
tity. But as in the normal course of events, the previous poor young
*John F.C. Turner, "Housing as a Verb," in J. Turner and
R. Fichter, (eds), Freedom to Build, pp. 164-169.
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immigrant family has succeeded in acquiring certain kinds of skills or
keeping a more steady job, and has also increased the family income.
Then, with dependents and with a much improved economic status, the
somewhat less poor family would have a different order of priority;
security may become much more important. This simple concept with
relation to specific housing demands is illustrated in the following
figure: 4
Priority
essential amenity comfort(modern standard shelter)
important
convenient .- tenure (Freehold ownership)
/ f ~Location
unimportant - / Lctouip a (proximity to unskilled
inconvenient . jobs)
low 1x 3x 7x high
income income
very low middle income
(subsistence)
From this brief interpretation, it is evident that a successful
public housing policy should reflect these families' priority changes.
Self-help Housing as the Answer
As noted above, the very limited resources now preclude the
provision of finiched housing for the urban poor, especially the in-
habitants of slum and squatter areas on anything approaching minimum
normal standards. Firthermore, the dwelling itself may not be the most
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immediate objective of the poor people. As a more realistic approach
to solve the housing problems for the poor, the gradualism policy has
been widely recognized.* The essence of this trend lies in the concept
of self-help.
The most important attitude of self-help housing is to start with
what is available to the families, and gradually, with self-help labor
inputs to improve the housing condition. Therefore, the central issue
of a self-help housing policy is to provide a site or to make those
elements of housing inputs available to participant families to engage in
home building. The values of this approach stress the usefulness of the
housing process and its products to its users and the significance of
people's activities to fulfill existential needs. Economically speaking,
the self-help labor input is a kind of savings, and when the family
builds or improves its home by stages as their economic situation allows,
the financial cost can be reduced
Self-help housing may be subdivided into two major categories:
(1) the narrow-sense of self-help housing, and
(2) site and services.
'Self-help' housing, admittedly, is rather difficult to organize and re-
quires high administrative cost parJueling uniit if government aid is
called for, particularly in rural or remote areas.
*See United Nations, "Improvement of Slums and Uncontrolled
Settlements," 1971. A great many of the United Nations' documents reveal
the change of trend toward gradualism programs.
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Site and services perhaps is the most effective method. Under
this method, the government generally provides land, plans the layout
of the building lot and roads, secures land tenure for the occupants,
and installs public facilities for water supply and waste disposal or
playgrounds and other community needs. The building of housing units
is left to the residents by whatever means is available to them. The
government may also provide loans for building materials and provide
technical assistance. The basic concept of site and services is to
make a planned building lot the root place, available to the partici-
pant families, enabling them to get a start. So that land policy and
the efficiency of land acquisition become the key points to implement
this kind of program. According to a United Nations' report,
... current evidence demonstrates that it is the security
of ownership and opportunity to improve one's living in
terms of individual experience and understanding which
will most accelerate the improvenent process in low-income
settlements. At the outset, these depend more on a site,
a job, and availability of a few critical services such
as water and sanitation.*
Recently, site and services has been accepted as the most effective
measure for improvement of slums and squatters' uncontrolled, settlements
in the parts of the developing world.
Conclusion
The obstacles for housing development are severe and not easy to
resolve. But if the national housing policy could pinpoint the reality
*United Nations, "Housing, Building, and Planning.," 1970, p. 24.
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or the present socio-economic situations, some effective and proper
measure still can be found.
In Taiwan, the tradition of buildings constructed by owners can
reveal some light on the reorientation of housing policy. About 52.6%
of owner-occupancy in the existing housing stock has been built by the
owner. This is a great evidence showing the people how to improve and
resolve the housing problem in poverty and scarcity by means of self-
help.
In helping the poor to resolve their housing problem, the gov-
ernment should consider a more realistic approach which can benefit as
many families as possible. Therefore, it is emphasized that instead
of providing housing in more or less complete packages, the housing
policy must ensure that all target families have a properly distributed
access to the elements of housing inputs.
CHAPTER V
HOUSING AS A SYSTEM
In no other sector of national life, except for health, food
and education, does investment have so wide and so profound an effect
on economic and social development and on the quality of life in gen-
eral as in the housing sector. Unfortunately, up to the present,
most countries,'especially the less developed countries, are suffering
from an overwhelming housing shortage, and housing remains a critical
personal and governmental problem in virtually every country in the
world.
In formulating a national housing plan, only a proper under-
standing of the role of housing leads to a suitable housing policy.
The.housing sector is composed of various important socio-economic
elements. They are closely interdependent and constituted a system.
The framework or a housing policy should be comprehensive enough to
cover all the elements. The government housing policy is designed to
intervene in the housing market,and the planners should understand
the impacts of their decisions on the housing system as a whole. Only
after having fully grasped the implications and inter-relationships of
housing policies can an effective evaluating process be established.
Therefore, in this concluding chapter, this special nature of housing
policies and the policy framework will be discussed. Secondly, based
on the findings in previdus chapters, an evaluating procedure is
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proposed.
Socio-Economic Aspects of Housing Supply*
Critical in this analysis is the fact that houses are large,
complicated, durable, and, consequently, very expensive. To date,
there is. no simple cheap method that has been innovated to house the
people, especially the urban population. As a result, the amount of
capital or resources invested in housing is very 'large' if compared
with its daily output of shelter - housing services. Apparently,
there are at least four special features that underlie the housing
supply constraints.
Large Capital Requirements
The large capital investment needed for new dwelling units
creates major difficulties for both the government and for individuals.
At an overall level, the amount of resourecs expended on housing con-
struction is high, and there is a direct competition with many other
types of vital investment in the course of the national economic devel-
opment, since the country is confronted with an extreme scarcity of
resources. At the family level, the amount of household income that
*This section interprets special features of housing mainly from
the supply side. The nation, as a developing country, is experiencing
the severe scarcity of resourc 4n underdevelopment of necessar7
institutions that are the prerequisites for an efficient housing.market.
The major housing problems lie in the supply constraints, so that, to
analyse the housing problems, from the supply side, would be more sig-
nificant. Contrary to most housing economists in the U. S. who empha-
size the demand side. In the U. S., the organization of production,
management, and financial institutions are well developed, and the
volume of housing production is essentially determined by the effective
demand.
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must be allocated for housing expenditure, tends to be very large.
in order to obtain a decent shelter. Therefore, most of the families
must face the cruel, hard choice of allocating their small income
between daily necessities and housing expenditure. Since the current
total capital cost of a decent house that is sociAlly acceptable is so
expensive, approximately 50% of households in Taiwan, as noted above,
cannot afford decent housing and therefore live in a poor and inhuman
situation.
Durability
Normally, the structure of a house is so strong that the house
tends to be extremely durable. The very nature of durability of
houses necessitates considerable care with planning, otherwise current
mistakes will influence the future generations. Thence, another re-
lated problem that the planner has to resolve is the optimal relation-
ship between cost of construction and future maintenance cost, if
with given resources, the policy attempts to build as many dwelling
units as possible, an attempt to lower the construction cost and
quality of the structure, then the probability of high maintenance
costs is increased.
Durability also means that the ratio of current production to
the existing stock of housing is low. Speed-ups or lags in housing
starts may cause major fluctuations in the construction industry, but
they will not have a noticeable influence on the rate at which current
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housing services are furnished. Most economists, therefore, view
housing construction as being postphonable. Recently, housing
finance has been subject to restrictive monetary and fiscal policy in
Taiwan, for the same reasons.
High Cost and Productivity
Since the country is suffering from a shortage of national re-
sources and a low level of family income, the problem concerning
reduction of the new dwelling cost becomes very significant. The high
cost of new housing construction puts a premium on the ability to im-
prove housing productivity. Consequently, methods of housing produc-
tion, promotion of housing productivity, and development of suitable
building materials have been the major concerns of the housing policies.
Housing Problens Compounded by Rapid Urbanization
The difficulty of creating sufficient individual dwelling units
is compounded by the rapid increase in urbanization. Originally, a
severe housing shortage existed due to chronic underinvestment, but the
sudden influx of a large number of rural immigrants makes the situation
deteriorate even more quickly. In addition, the internal migration
from rural to urban areas requires a major shift in the type of dwelling
units constructed: from native and indigenous houses to more complex
units for city living. The cruel reality is that mo'st of these immi-
grants are poor and lack skill, though they have high aspirations.
This fact makes it more difficult for them to find access to decent
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dwelling units. Therefore, the squatters' settlements often become
their common shelters.
Furthermore, housing requires community facilities (such as,
access roads, schools, sewers, etc.), public utilities (such as, water
supply, transportation, power, etc.). This also means that a major
investment in urban infrastructure is required simultaneously with the
housing investment.
The internal migration is often involved with region develop-
ment problems and the income discrepancy between rural and urban
sectors. As noted above, all of those factors make the housing prob,-
lems more complicated.
Dual Nature of the Housing Sector
Up until recently, more than 9C% of the annual housing produc-
tion in Taiwan has been initiated and constructed by private sector,
although the government has declared it will increase its commitment
to 25% of the total annual housing investment to help low-and middle-
income families. Generally, the housing sector is a blend of private
and government activities. The nature of the mix may differ from
country to country, but the government activities are substantial,
even in the typical capitalist's free-market society such as the
United States.*
The private and the public components in the housing system
*See W. Smith, Housing - the Social and Economic Elements,
pp. 10-14.
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are closely inter-dependent. The operation of the housing market-of
the private enterprise engaged in housing investment relies on a system
or a set of public institutions that define rights pertaining to prop-
erty and establishes a set of procedures for the transfer of rights.
With respect to housing finance, special long term housing financial
institutions are indispensible to the private housing market. The
government must therefore operate them directly or regulate them exten-
sively. In urban areas, the amenities and conveniences of a house heav-
ily depend on the full provision of public facilities and services and
the land-use control of the community. In turn, the impacts of an indi-
vidual dwelling unit go beyond the individual family circle. This is
the reason why some housing economists have viewed housing as a collec-
tive good.
Housing is one of the necessities of life, but it is very expen-
sive. There is a great portion, especially in the less developed coun-
tries., of low-and middle-income families who could not reach the private
housing market. It is necessary for the government to intervene and
change the nature of demand by means of subsidies or supplies of housing
by direct public investment. Only through the government commitments
can the gap be bridged between the family income of the poor and the
housing cost for a decent dwelling unit. From the above discussions,
it is apparent that the public component of the housing sector essen-
tially has a two-fold function: (1) is to facilitate the efficient
operation of the private- components of the housing sector, and (2) to
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subsidize the housing sector as a whole in some fashion to overcome
problems of the socially inadequate market demands for housing. Housing
is, therefore, also deemed a social good.
The government, through legal or financial institutions to stimu-
late or depress the private housing activities, and by means of housing
subsidies may stimulate or change the private housing activities fur-
ther. The interaction between private and public activities are so
obvious and important that the housing sector will not behave effi-
ciently and satisfactorily without a variety of vital and substantial
public activities. Consequently, in formulating a public housing pro-
gram, it is necessary to know not only the current limitations or fail-
ures of the private housing market, but also the impacts on the housing
market by the particular housing proposals.
Housing Problems Need Related Decisions - Framework for Housing Policy
Considerations
As mentioned above, the housing sector, as a system, consists of
various elements that are very interdependent, and changes of one ele-
ment may cause great influences on the behavior of the other elements,
and this can then result in changes in the nature of housing demand and
supply as a whole. Therefore, the housing problem is the need for re-
lated decisions. Because of the dual nature of the housing sector, pub-
lic guidance and intervention are required. The public purpose is to
secure for the housing sector as much of the nation's economic resources
as the well-being of the whole country requires and to encourage the
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efficient use and appropriate distribution of these resources.
It follows 'that housing policy considerations should be compre-
hensive enough to cover those important elements in the housing system.
Under the existing situation in Taiwan, the following housing problems
are the most important, and the planners should fully bear them in mind:
(1) Expanding the yearly housing production volume
The existing overwhelming housing shortage is the result
of a chronic underinvestnent. Recently, as the economy grew quite
rapidly and steadily, the country's capacity for housing investment has
been greatly improved. From the point of view of the balanced socio-
economic development, the portion of housing investment should be grad-
ually expanded to assure the yearly new housing production bulk that
will be able to meet the needs of population growth. However, the most
important factor is the amount of resources to be made available for
housing construction. This will determine the number of new dwelling
units constructed and the level of maintenance of the existing housing
stock.
One important issue closely related to the portion of housing in-
vestment is the minimum housing standard at any given time in the course
of the national socio-economic development. The minimum standard should
be based on judgments as to what 'quality' and 'type' of housing may be
inhabited and by the standard of the national social system. The roman-
tic high standard of Western advanced countries, should not be adopted
blindly. It should reflect the reality of average low-income level in
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the country, for the time being, but it should be upgraded as the socio-
economic situation permits.
(2) Financial institutions and housing subsidies
As noted before, there are about 60 percent of household
units who are priced out of the housing market under the present house-
hold income and housing financing system. If the proper long-term
housing tinancing institutions could be established, there are at least
more than 20 percent additional households who will be potentially
able to reach the market without government subsidies. Coordinating
with the expansion of the housing investment, it is imperative to set
up the long-term housing financing institutions in order to reduce the
initial cost of the middle-income housing.
According to the household income distribution and expenditures
analysis, about 40 percent of the household are classified into the
low-income group. At a socially desirable level, they cannot meet the
normal financial charge or economic housing cost (based on the capital
contained in a dwelling unit). Methods must be devised to lower the
amount the family is required to pay. The difference between the pri-
vate and social costs must be shifted either to other income groups or
to the nation, by means of subsidies. Therefore, the housing subsidy
to the low-income family, bsies uiactioning to cover the gap of hous-
ing expenditures must also assist in achieveing a redistribution of in-
come. Since the government commitments to low-income housing are quite
limited, although the government plans to contribute about 25 percent of
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the total annual housing production, there arises one very important
issue: the efficiency of the public housing program in serving the
neediest families. The efficiency of the public housing program de-
pends essentially on the feasibility of the program and the capability
of the administrative system. They are directly related to or involved
with governmental constaints in the housing sector. Conventionally,
the design or adoption of public housing programs is very large and
complicated and often ignores the rigidity of the administrative sys-
tem or takes the complementary conditions of administrative efficiency
for granted. They naturally turn out to be disasters,. create great
waste, and cause disappointments for the poor.
(3) Allocation or re-allocation of housing stock
Allocation of housing stock involves the distribution among
the different income groups and the distribution among the different
geographic areas. The former relates to targeting families of housing
programs,and the latter is closely related to the national development
policy for population distribution and regional development. But the
proper and desirable allocation is not automatically carried out. As
a result, the efficiency of the allocation system becomes one of the
central issues of policy formation. The important part of a public
housing program is to assure that the program is serving the neediest
families and that the housingI benefits are not diverted from the poor.
(4) Land policy and urban and regional development
Regarding the geographic distribution of new housing con-
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struction, as .antioned in the preceding paragraph, the housing plan
should be integrated with the national comprehensive physical develop-
ment plan as one of the essential instruments for coordinating the
distribution of employment in order to achieve a reasonable population
distribution and to promote national welfare. It follows that housing
should be utilized as a tool for urban and regional development. The
basic ingredients of housing construction are land, labor, materials,
and finance. Among them, land probably constitutes the most serious
constraint for housing development in Taiwan. As a result of land
speculation and inefficient urban land policy, the land price has
already been pushed up tremendously.* Therefore, planning decisions
are required both with respect to the physical use and development of
land. The latter would be rather significant in order to make land
available to those low-and middle-income groups at reasonable prices.
Besides the four major issues discussed above, there are also
many difficult production decisions that must be made. In the last
decade, the economy of Taiwan has rapidly expanded its labor-intensive
light industries, and up until very recently, there has already been
a shortage of construction. T e country is now engaging in nine major
public construction programs, and they will not be comDpleted for five
years.* This worsens the situ.L- Ca of labor supply for housing con
*Please refer to 'land price and taxation-a special problem', in Appen-
dix.
**The country has endeavored to improve the basic infrastructure for
heavy petro-chemical and high-level skilled industries, with an aim to
change the industrial production structure. The ten major construction
programs consist of harbors, freeways, railroad electrification and ex-
tension, international airport, steel, mill, and heavy petro-chemical
industry complexes.
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struction. The problems relating to promoting of building productivity
and the change of building technology require intensive research and
development.
The field of housing is very complicated and involves socio-eco-
nomic aspects. It is composed of the public and private sectors. It
requires a tremendous amount of national resources, and very often,
especially in less developed countries, housing investment is in com-
petition with export industries for resources. In the field of hous-
ing, the most important role for the government is to create the fav-
orable climate for private housing investment, to assure the yearly
new housing production bulk that will be able to meet the needs of
population growth, to help low-and middle-income families to acquire
a decent dwelling unit, and to use public intervention as a leverage
to keep the economic goals and social goals balanced in the process of
national development. Consequently, the format of a national housing
policy should be comprehensive enough to include various relevant sec-
tors, namely, housing programming, efficient administrative organi-
zation, financial institutions,-land policy coordinated with regional
and urban development, promoting productivity of the building industry,
developing new building materials, management of housing projects,
socio-economic research, and so on.
Procedure Proposed for Evaluating the National Housing Plan
Like other developing countries, Taiwan is experiencing a scarcity
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of resources and an incapacity of the housing institutions. The
nation is striving for development and prosperity, and both social
development and economic development are desirable; neither of them
should be neglected. Therefore, to formulate the national develop-
ment plan, the integrated socio-economic approach is necessary. In
order to set up realistic and feasible housing goals, it is essential
for the housing planners to understand the economic impacts of various
alternative housing proposals. It follows that, to evaluate the
feasibility of the housing proposals, economic impacts should be as-
sessed first, as from the macro-economic view, to test whether or not
the resource allocation is reasonable. In answering this issue, the
application of input-output analysis is recommended. Second, the
efficiency and feasibility of alternative housing proposals should be
examined, for which the social' benefit-cost analysis is proposed.
The input-output model and social benefit-cost analysis are very pow-
erful and practical economic analytical tools with respect to housing
study, but the manipulation of application of these often requires a
very sophisticated data collecting system. It is believed that the
central planning agency in Taiwan is well-qualified to handle them.
The chcice of alternative housing proposals frequently involves
special social or political considerations. Although quantitative
economic analytical instruments can aid in clarifying many difficult
problems as well as in estimating the complicated inter-relationships
among the elements of the housing system, some special value judgments
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concerning the national parameters, especially about the political con-
sideration or weighting are beyond the function of economic analysis.
In addition, those qualitative aspects of housing are, by no means,
negligible; on the contrary, they can never be over-emphasized, for
they are often the essence of the decision in the real world.
In concluding this thesis, it is strongly emphasized that,
given the consistent set of national policies, the best housing devel-
opment policies are those that can effectively control urban residen-
tial settlement patterns and ensure the best use of available resources
for investment in residential infrastructures and housing, and promote
the most equitable distribution of housing to all sectors of society.
APPENDIX
Housing Situations in Taiwan
Nature and Magnitude of Housing Problems
Population Growth and Trend of Urbanization: The total popul-
ation of the Taiwan area has increased from 10,792,202 in 1960, to
14,675,964 in 1970. The average annual growth rates were 3.0 percent
over the period from 1960 to 1965, and 3.2 percent from 1965 to 1970.
Over the same periods, the average annual growth rate of five major
cities was 4.5 percent and 4.8 percent respectively, and that of eight
county cities was 4.0 percent and 4.3 percent. As to Chen (urban town-
ships), their growth rate kept the same pace as that of the total Tai-
wan area. The situation regarding the population growth of Hsiang
(rural townships), was completely contrary to those of the other areas;
its growth rates were only 2.5 percent over the first and 1.8 perent
over the last five year period. Compared with the Island-wide average
growth rate, these are much lower. This fact indicates that there was
a substantial population out-migration from the rural areas to five
major cities and the eight county cities, especially in the last five
year period (see Table 1). This trend is expected to bring the urban
population, which was about 59.1 percent of the total population in
1970, to 66.4 percent in 1981.
Existing Housing Stocks and Housing Needs: According to the
1970 sampling survey on population and housing, there were 2,623,265
households in the Taiwan area, and the average household size was
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5.5 persons, wnile the average household size in the urbanized areas
was 5.0 persons.
Regarding the tenure pattern of the existing dwelling units,
including urban and rural areas, owner-occupancy was 66.8 percent;
rental, 20.2 percent; housing provided by public agencies or public
enterprizes, 10.8 percent; and others, 2.3 percent. In urbanized
areas, owner-occupancy was only 53.4 percent, while in the five major
cities the owner-occupancy rate was much lower than the average. For
instance, in Taipei, owner-occupancy was only 46.3 percent, but rental
was as high as 34.1 percent. As shown in Table 2, in the part of owner-
occupancy, the governmental resource only claims 1.8 percent and is
negligible. The category of 'built by owner' is more than 50 percent
and among them, there are only 8 percent built by the contractors. The
reason for this fact is that the development of the modern building
industry is quite late, so that its contribuition to total housing
stock was quite small. In the part of non-owner occupancy, public
propery calims 33.3 percent and about 15.5 percent of the total dwelling
units in the urbanized areas. This indicates the importance of the
management of government owned houses in the general framework of hous-
ing policy. In general, the government owned houses are old and most
of them need to be rehabilitated or are in need of major repair. There-
fore, due attention shall be paid to the maintenance and management of
these government owned houses.
As to the structure and type of existing housing stock, the
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Urban Planning Department of the Economic Planning Council has classi-
fied the houses into nine types according to their architectural struc-
ture and design and building materials. The housing types in the
urbanized areas are distributed as follows (see Table 3):
Type A: About 19.2 percent, mainly consisting of
the traditional U shape farmhouses, which
are not suitable for rather high density
urban development and, in the future,
shall be redeveloped.
Type B: Mainly brick-made, commercial and residen-
tial mixture uses, about 15.2 percent.
Type C: Reinforced concrete, commercial and resi-
dential mixture uses, about 7.8 percent.
Type B and Type C are the essential build-
ings which make up the general commercial
streets in Taiwan.
Type D: Essentially Japanese wooden houses, about
8.9 percent.
Type E: Detached or semi-detached houses, about
6.5 percent. The difference between Type
D and Type E is that the former is made
of wood and was built prior to the Second
World War, and the building materials of
the latter are brick or reinforced concrete
and the architecture is of the Western type.
Type F: Deteriorated or structurally unsafe houses,
including squatters' shacks. From the point
of view of structure and public health, this
type of housing should be cleared or rebuilt;
about 21.1 percent.
Type G: Two storey row houses, about 14.6 percent.
Type H: Three to five storey flats, about 5.4 percent.
Type I: Modern tower-building, about 0.2 percent.
The proportion of Type -F is much higher in the major cities, e.g.,
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Taipei, 25.3 percent; Keelung, 31.2 percent; Taichung, 26.7 percent;
Kaohsiung, 23.2 percent.
The housing equipment and number of rooms or floor space occu-
pied per person are the essential indicators which reveal the quality
of the housing stock. In the 1970 sample survey, four items of housing
equipment, i.e., kitchen, lavatory, bathroom, and water-supply (or
mains) were investigated. The general situation of the housing equip-
ment of urban housing is shown in the following table:
Percent of Total
Private Shared None Total
Kitchen 75.5 16.5 8.0 100.
Lavatory 57.5 30.0 12.5 100.
Bathroom 53.0 17.0 30.0 100.
Water- 51.0 22.0 27.0* 100.
supply
*using well or other water resources.
The adequate provision of these four items should be the minimum
requirement for a decent dwelling unit. This should apply to the im-
provement of existing housing s'.ock as well as to new construction, in
order to make the housing policy complete. If we examine the housing
equipment of urban rental housing, we can find the sharing rates are
much higher, more than 40 percent for each item. This implies that in
rental housing there is a great amount of room-rents or tenements and
that the quality of rental housing is worse than the average standard.
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Number of rooms per person and floor space per person are the
main measurements to determine whether the dwelling unit is overcrowded
or not. In terms of number of rooms per dwelling unit, the existing
housing stock is distributed as follows: I room, 13.8 percent; 2 rooms,
23.7 percent; 3 rooms, 24.7 percent; 4 rooms, 18.7 percent; 5 rooms,
10.2 percent; and 6 or more rooms, 8.9 percent. The distribution of
household size is: 1 person per household, 6.6 percent; 2-3 persons
per household, 13.3 percent; 4-6 persons per household, 43.5 percent;
7-9 persons per household, 27.6 percent; 10 or more persons per house-
hold, 9.0 percent. Estimating the living conditions of dwelling units
to determine whether they are decent, or spacious, or overcrowded, in
terms of number of rooms occupied per person, is shown in the following
table. One can find that 47.3 percent of dwelling units are ranked as
overcrowded, only 40.7 percent Are decent, and 12 percent are spacious.
Number of
persons
1
2-3
4-6
7-9
10 or more
Total
Decent
Number of
rooms
1
2-3
3-4
5-6
6 or more
Then, looking at
Spacious
% Number of
rooms
3.9 2 or more
7.2 4 or more
20.0 5 or more
6.7
2.9
40.7
the total floor area
Overcrowded
% Number of %
rooms
2.7 --
3.1 1 3.0
6.2 2 or less 17.3
4 or less 20.9
5 or less 6.1
2.0 47.3
per dwelling unit, the
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general situation is: 33.8 percent, less than 30m 2 ; 29.5 percent,
between 31 and 50m 2 ; 10.2 percent, between 51 and 60m 2 ; 13.6 percent,
between 61 and 80m 2 ; 7.0 percent, between 81 and 100m2 ; 4.2 percent,
between 101 and 150m2 ; and 1.6 percent, with more than 150m2 . The
average standard of floor area is really very low, if compared with
the minimum standard of Japanese public housing that is 11m2 per
person. If we examine the situation of rental housing in urbanized
areas, however, we can find that the ratio is much worse; i.e., about
60.4 percent with the floor area less than 30m
2
, and 22.2 percent be-
tween 31 and 50m2 . In the major cities, the standard of rental hous-
ing is even much worse; for instance, in Keelung, especially amazing,
about 78 percent of rental dwelling units with 30m 2 of floor area,
and in the other cities, like Kaohsiung, Tainan, and Taipei about
65 percent of dwelling units have less than 30m 2 respectively.
Recently, some policy makers have stated that a great amount of
squatters' shacks have been cleared and relocated and no new squatting
has occurred in the major cities, which means that the housing condi-
tion of low-income families has improved. Actually, the truth of the
matter is far from this assertion. Since 1966, the government has
taken strong measures to prevent new squatting; at the same time, land
prices have sky-rocketed, which means that land owners have become
very protective of their properties. Thus, there is absolutely no
space for the squatters to settle down on. Meanwhile, the quick de-
terioration in the old quarters of the major cities shows that the
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squatters' problem is shifted to the problem of slum exploitation. This
fact can be supported by the finding of the declining space standard of
rental housing in the major cities.
The age of the housing stock in the urbanized areas is relatively
young. There are only 30.3 percent of dwelling units built prior to
1945, and about 50 percent of dwelling units built in the last fifteen
years. This coincides with the historical development of rapid economic
growth and urbanization in the last two decades.
In the preceding paragraphs, the general picture is presented,
especially that of the qualitative situation of dwelling units. At least,
they reveal that the average standard of dwelling unit is quite low and a
great proportion of dwelling units are far below the general acceptable
living standard. Traditionally, the Chinese hold owning a house in high
esteem, and as long as they can afford it, they try to make every effort
to save and buy their own dwelling units, even a substandard one. To
them, owning a house means settling down as well as saving. Therefore,
the high rental rate always implies that there is a severe housing short-
age, and that the household's income and saving capacity are far below
the economic level that is necessary to afford to own a house. The role
of household expenditure in housing will be explored in the next part.
As to the quantity of the existing housing shortage, there are
no direct data available. In the previous censuses or sample surveys,
the definition of 'dwelling unit' is quite obsure and misleading. It is
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based on the unit of 'household' that is living in the residential build-
ing, not on the 'physical dwelling unit'. Therefore, if in a physical
dwelling unit there is doubling-up, then it becomes two or more dwelling
units in the accounting system of data collection. Nevertheless, there
are still some methods that can be applied to estimate the volume of
housing shortage.
As mentioned above, the average floor area of a dwelling unit is
very low and more than 50 percent of households are living in a condition
of overcrowdedness. The equipment in the dwelling is not adequate to
assure the minimum requirement for healthy and human living standards.
According to the 1970 sample survey, the Island-wide average floor area
per person is only 8.6m2 . These factors depict the fact that quantitative
housing shortage was disguised by the low standard dwelling units. In
accordance with the proposal made .by the Urban Planning Department/EPC,
2the minimum floor space requirement per person would be 11m for the time
being, in order to meet the current social and economic situations and
to assure the minimum amenity and health of the dwelling unit. Therefore,
assuming 11m. per person as the national acceptable minimum standard, we
raise the existing standard from 8.6m2 per person to 11m 2 and than we
must build at least 36 million m2 floor area (assuming the total popula-
tion is 15 million) in order to make up the existing deficit. Taking
60m2 per dwelling unit as a base, in* other words, our existing quantita-
tive housing shortage is 600,000 dwelling units.
Recently, the new household formation rate stood at about 60,000
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units per year. In order to cope with the annual needs of the new
household, without calculating the replacement of old housing and making
up the existing shortage and improvement, at least 60,000 dwelling units
must be built a year. If we are planning to resolve the quantitative
shortage over the next 20 year period, the annual housing production
volume should be raised to 100,000 dwelling units. But the current in-
vestment in housing is only around 2 percent of the gross national pro-
duction. In other words, only about 35,000 dwelling units were pro-
duced yearly during the period of 1965-1970. If compared with the annual
housing needs estimated above, the current yearly housing production is
far below the proper level. This presents a very important implication
that, if the government does not take efficient measures to increase or
to expand the annual investment in housing, the annual housing shortage
deficit will accumulate and tend to grow bigger and bigger. If the
housing shortage becomes worse and worse, it will soon go beyond the
level of general tolerance. Then, the whole country will pay for it,
and unfortunately, the compensation will be very costly. The resources
required to resolve the housing problems seem far beyond the existing
economic means, but if the government would seriously consider the prob-
lem, review the existing policy, and establish a sound and efficient
housing system, it is still not too late.
Household Income and Gap to Pay for a Decent Dwelling Unit:
According to the report of 'Household Income and Household Expenditure
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Analysis' (1970). the household income distribution is: high income,
15 percent; middle income, 45 percent; and low income, 40 percent, as
shown in the following table:
Household Income Distribution and Housing Expenditure
1970
Monthly Household % of Household % of Income Maximum Income
Income Level Income Spent on retail Spent on Housing
NT $ % NT $
High
6,000 or more 15 60 less 40 3,200
4,500-6,000 25 65-70 30 1,500
Middle
3,000-4,500 20 70-75 25 1,200
2,000-3,000 20 75-80 20 600
Low
2,000 less 20 80-85 15 350
Looking at the maximum amount that can be allocated for housing, NT $
1,500 is for upper middle income households; NT $ 1,200 is for lower
middle income; NT $ 600 is for upper low income; and NT $ 350 is for
lower low income.
The current average price for a moderate dwelling unit (75m 2 )
is about NT $ 200,000 on the housing market. The general terms for the
sale are 50 percent downpayment, 7 year mortgage, and an interest rate
of 12 percent per annum. (In Acc nce with the provisions of Banking
Law, no mortgage longer than 7 years is allowed.) Comparing the house-
holds' paying capacity on housing with the general housing market price,
about 60 percent of households definitely have been excluded from the
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housing market. Because the initial cost is e-:tremely high, even the
households in the upper middle income who do not have lump sum savings
enough to pay the NT $ 100,000 downpayment, have no way to reach the
market. The gap between household income and housing cost is by no
means small. In fact, without governmental intervention to bridge the
gap, the great majority of families will never be able to acquire a
decent dwelling unit. In consequence, the deteriorating housing problem
can never improve.
There are various ways that the government commitment can bridge
the gap; (1) by creating housing financing institutions to lower the
initial cost and the monthly installments and to reduce housing costs,
(2) by directly granting subsidies, (3) by building cost-rent housing
for the lower income families, and (4) by promoting home building through
a self-help housing program. The, government commitment in the field of
housing is by no means a social burden. Economically, housing investment
is positively productive. The most important significance of the gov-
ernmental commitment is to improve the general living standard and thence
the productivity of labor power, to redistribute the income (housing in-
vestment itself being a kind of savings), and to shrink the gap between
income differences. In Taiwan, the field of housing has been unduly
neglected for quite a long time.
Housing Policy and Special Problems
The situation of extreme housing shortage, as described in the
preceding part, has not changed since the last housing survey in 1970,
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except to become more acute. As the housing shortage has worsened, the
urban living condition has also deteriorated. As noted above, the per-
centage of deteriorated housing is very high, more than 20 percent in
the major urbanized areas. In fact, this classification of 'deterior-
ated housing' might be called more correctly 'not fit for human habi-
tation'. Unfortunately, while the national economy enjoys rapid growth
and the overall construction industry is expanding very rapidly (30 per-
cent in 1972), the housing portion is lagging behind. In 1973, the
government estimated a need for as many as 140,000 dwelling units, while
it is estimated that only approximately 45,000 dwelling units have been
constructed. Within the annual housing production, more than 90 percent
are initiated and produced by the private sector, and much of the new
housing is in the luxury price range. By the end of 1973, the govern-
mental commitment had essentially been confined to a small portion of
squatters' settlements and to government employees' housing. In the
private sector, the most favorable long-term loans available at present
are 7 years, at 11.25 percent interest, with 50-60 percent downpayment.
Actually, most of the loans are for even shorter terms and even higher
downpayinents. In the following, those obstacles to progress in housing
development will be discussed.
Housing Policy: The housing policy in the Republic of China has
been vague and has lacked central -coordination. Housing is widely re-
ceived among policy makers as a social welfare problem to be solved
through government subsidies and special fund schemes. The government
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policy has focused almost entirely on low-income groups and employees.
There has been a reluctance to adopt a market approach to housing fin-
ance.
In 1959, the first national housing act, named the 'Public
Housing Loan Act' (to date the only national legislation) was promul-
gated. Originally, the act was supposed to be temporary in nature, to
be abolished when the housing law passes through the legislative pro-
cedure. The contents of the act are thus rather simple and brief. It
contains ten articles. In the most important part, it enables the
government to grant 10-15 years' public housing loan to citizens, far-
mers, fishermen, miners, and industrial workers to build decent housing.
It also provides that the maximum interest rate of the public housing
loans shall be no more than 6 percent per annum.
The Housing Fund, set up in 1959, was to derive most of its
income from the Urban Land Value Increment Tax. It is a kind of cap-
ital gains tax, levied on increased land value imposed at transfer of
title and is based on the philosophy of Dr. Sun Yat-sen, founder of the
Republic of China. The idea is that increased land values resulting
from population increases and troanization should be accrued to the
public. The annual amount allocated to the public housing fund varies
from NT $ 70 million to 100 million. The land value increment tax
happens to be one of the provincial taxes; then the government stayed
out and assigned the whole responsibility of public housing to the pro-
vincial government. Since the volume of the public housing fund is
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too small to move the vehicle, the provincial government, in order to
augment the volume, has to borrow money from the Central Bank of China,
and then lend it to the selected participants of the public housing
programs. The monetary cost, from CBC, is around 7.5 percent-8.5 per-
cent per annum, so that adding 1 percent administrative cost, the public
housing fund has to pay off 2.5 percent-3.5 percent interest subsidy.
For this reason, the public housing fund is mainly used to pay for in-
terest subsidies.
In 1958, a Public Housing Construction Committee was set up in
the Taiwan Provincial Government and a Public Housing Division in the
Department of Social Affairs of the Provincial Government. The commi-
ssioner of the department is concurrently the chairman of the committee
which has no regular staff and little central direction. The adminis-
tration of public housing programs is far from satisfactory.
To date, because of government involvement at virtually every
stage of the housing program, there has been no effort to relate savings
or market interest rates to housing investment, and little focus on
effective demand.
Land Price and Taxation - a Special Problem: The overwhelming
population density demands a policy of maximum land use and would, it-
self, be a major reason for high land prices, but unbridled land spec-
ulation has forced land prices in Taiwan often as high as in Tokyo or
New York City (see Table 4). This is due to a previous history of in-
flation and the lack of other profitable investment channels. The
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doubling and tripling of land prices within two or three years, espe-
cially in the vicinity of other recently improved land, is quite a
common occurrence. High land prices are the leading inhibiting factor
making market financed housing unavailable to middle and low-income
families. The land price ratio to building cost is tremendously high,
usually about 50 percent, and the density control in the zoning regu-
lations is very loose. Thence, most of the private speculative housing
projects are four storey walk-up flats (because building code requires
buildings higher than four storeys be equipped with elevators and
special strengthened foundations) and high density development, usually
as high as 1,500 persons per hectar. Because of lack of open space,
the buildings are so close to each other that the condition of light
and ventilation usually is very bad and before long, these housing
units fall into a kind of 'concrete slum'.
It is widely admitted that the present urban land taxation pol-
icy tends to exacerbate the speculation process. Vacant land is
seldom taxed in a way to discourage speculation and inefficient land
uses, and existing regulations are improperly enforced. Moreover,
the land value increment tax is only levied at the time of land trans-
fer, so that increased land values are capitalized into snowballing
prices. Unfortunately, thae burden of land value increment tax is
usually transferred to the buyers because of the crippled land market,
which only accelerates the spiral effect of soaring land prices. In
addition, the land value increment tax also makes it difficult for the
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governmental agencies to acquire land through negotiation, since the
landowners could -not avoid the heavy tax by transferring it to the
public agencies. Consequently, no landowner is willing to sell land
to the public agencies.
Housing Financing Institutions and Restrictive Monetary Policy:
In general, the banking system in Taiwan needs major updating. Re-
garding the housing financing institutions in the public sector, the
public housing loans would be the most important. Because the housing
fund is rather limited, the annual volume is negligible if compared
with total needs. As briefly mentioned above, the term of public
housing loans is only 15 years and that is too short. If it could be
extended to 20 or 25 years, the monthly payment for amortization would
be lowered to the level that middle and even upper-low-income families
could afford to pay.
In the private sector, the Banking Law which allows no mortgage
to extend beyond 7 years is perhaps one of the most serious obstacles
to expansion of the private housing market. It is apparently necessary
that the long term housing financing institution be established, esp-
ecially because the national economy has enjoyed stable and rapid
growth and with a rise in the savings of the people (some 30 percent
of the GTP) , a further outlet is needed. Housing could well answer
the problem, in addition to providing some relief for the serious
housing shortage. It would also soak up the recent inflationary pres-
sures of too much capital and too much spending for consumer goods by
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channeling funds into housing payments.
There is one further thing worth noting: the government has
made it a policy to accumulate as much surplus foreign exchange as
possible to prepare for the emergency purchases in case of war break-
ing out in the Taiwan Strait or international relations becoming
worse. By the end of 1973, the country had more than US $ 1.7 billion
surplus of foreign exchange. This has imposed great inflationary
pressure on the economy. Since anti-inflation anl maintenance of
price stability is one of the prime goals of the economic plan, the
government should try to stimulate saving instruments as part of the
anti-inflation campaign. In this kind of dilemma, housing investment
is often subject to the restrictive monetary policy.
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TABLE A-.: POPULATION GROWTH IN THE URBANIZED AREAS
Area
1960
Taiwan area
5 major cities
8 county cities
10,792,202
2,434,985
Population
1965
12,628,348
3,039,029
854,562 1,038,837
Chen
(urban townships)1,898,098
Hsiang (
(rural townships)5,604,557
2,212,272
6,338,210
Average Annual
Growth Rate
1970
14,675 ,964
3,844,774
1,280,032
2,591,357
6,959,801
1960-65 1965-70
3.2% 3.0%
4.5% 4.8%
4.0% 4.3%
3.1% 3.3%
2.5% 1.9%
Source: Urban Planning Department/CIECD (1972)
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TABLE A-2: THE TENURE PATTERN OF EXISTING HOUSING STOCK IN
URBANIZED AREAS, TAIWAN (1970)
Resource
Owner-occupation
Non-owner-
occupation
(including
rental and
provided)
W1-
1. Legacy or gift
1
0d
CI4
6. Purchased
7. Others
Total
W)
-D
P4
. 9.7
2. Constructed by
contractor 8.3
3. By hiring workers 44.3
52.6
4. New building 11.4
5. Second hand
from governments
53.4%
1. Owned by relative
23.8
1.8
0.7
100.0
7.2
2. Landlord 55.4
3. Owned by employer
4. Provided or rented by govern-
mental agencies or public
enterprises
2.7
33.3
5. Others 1.4
I Total 46.6%
Source: Urban Planning Department/ CIECD (1972)
35.2
65.3
100.0
---
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TABLE A-3: TYPES OF HOUSING AND ITS DISTRIBUTION
Urban Taipei Keelung Taichung
areas
19.2 6.7 15.0. 18.6
Tainan Kaohsiung
20.0 9.7
B. Brick,
commercial and
residential,
mixed
C. Concrete,
commercial and
residential,
mixed
D. Japanese style
E. Detached,
with yard
F. Deteriorated
G. Two-storey
building row
house
H. Three-four
storey flats
I. Over five-
storey apartment
J..Others
15.2
7.7
8.9
6.5
21.1
14.6
5.4
0.2
1.3
14.4
6.9
9.3
6.5
25.3
13.2
15.7
0.4
1.5
12.8
9.2
8.2
7.8
31.2
11.3
3.2
0.2
1.1
11.5
8.0
10.1
7.4
26.7
14.6
1.9
0.2
1.1
15.1 13.6
8.2 13.9
6.2 10.0
12.1 3.3
22.1 23.2
14.3 , 22.7
1.2
0.1
0.7
2.6
0.2
0.9
Source: Urban Planning Department/ CIECD (1972)
Type
A. Rural
Unit: %
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TABLE A-4: LAND PRICE IN THE VICINITY OF TAIPEI
NT$/Ping US$/Ft2
Downtown Taipei
C.B.D. 80,000+ 56.00
East side 50,000+ 35.00
Residential 20,000+ 14.00
8-10 Km out 3,600+ 2.50
San-chung 3,000+ 2.10
Hillside in developed area 2,300 1.60
Hillside away from city and
public facilities 1,000 0.70
Source: Urban Planning Department/ CIECD (1972)
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